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Preface 


In this book I have attempted to present a systematic theoretical and 
factual account of the role of higher mental processes in human learning and 
memory, and certain aspects of the psychology of perception and language. 
The major orienting theme of the book is its dual emphasis on nonverbal 
imagery and verbal processes (inner speech) as memory codes and mediators 
of behavior. Based on recent experimental evidence, the conceptual approach 
in a sense represents an integration of prebehavioristic and behavioristic views 
concerning the nature of thought. = 

The book is intended both as a textbook and as a theoretical monograph. 
Beginning with a theoretical orientation, I soon became convinced that I could 
not adequately convey the scope of the approach without an extensive review 
of the research literature in the various areas it encompasses. Moreover, the 
skepticism which behaviorism justifiably fostered in regard to the mentalistic 
concept of imagery still persists to some extent among experimental psychologists, 
and it is unlikely to be completely dispelled without overwhelming empirical 
evidence demonstrating that the construct can have real scientific value. I have 
done my best to present such evidence, with the result that the book is somewhat 
longer than I had originally intended, but at the same time perhaps more useful 
than it might otherwise have been as a textbook and reference book for psychol- 
ogy students. It is most relevant as a textbook for graduate and upper-division 
undergraduate courses in human learning, memory, psycholinguistics, and 
cognitive processes, It could also serve as supplementary reading in courses on 
perception. I have assumed throughout that the reader has some familiarity with 
the basic facts in the various areas—of the level provided, for example, by 
introductory courses in learning and perception, or a course in general experi- 
mental psychology. s š 
° ALLAN PAIVIO 
London, Ontario 
July 1971 
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1 
Introduction 


A remarkable trend is emerging in major areas of psychological inquiry. 
The trend involves a renewed interest in mentalistic concepts, among which 
imagery and meaning are central. It is remarkable because such concepts, once 
prominent in psychology, became anathema in American psychology shortly 
after the turn of the century. The negative attitude is generally attributed to the 
behavioristic revolution, and the main issues and developments will be consid- 
ered primarily in that context. However, in view of the attention given to human 
learning and memory in this book, it is important to note that the negative influ- 
ence was not restricted to behaviorism proper, but stemmed also from the rote 
learning tradition established by Ebbinghaus in 1885. This approach was no less 
objective than Watson’s behaviorism. Ebbinghaus abandoned the introspective 
method and sought to minimize effects attributable to pre-experimental associa- 
tive habits and meaning (both mentalistic concepts in that prebehavioristic era) 
in order to reveal the factors responsible for the formation of new memory 
associations, The latter goal was to be achieved especially by the introduction 
of the nonsense syllable as the unit for the experimental study of memory. The 
main features of the Ebbinghaus approach persisted in rote learning experiments 
with little change for more than seventy years (see Irion, 1959). 

The approach has unquestionably yielded important information concerning 
effective variables in a variety of tasks, but most of the problems originally 
investigated by Ebbinghaus remain essentially unsolved today. The slow devel- 
opment of theoretical understanding can be attributed partly to the complexity 
of human learning and memory. In addition, however, it is possible that the 
attempts (largely unsuccessful, as’ it turned out) to control rather than sys- 
tematically investigate the contributions of meaning and the correlated associative 
habits from the outset had a retarding effect on theoretical developments in the 
field, Be that as it may, the situation is changing rapidly. The change is mani- 
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fested in an accumulating research literature on such variables as meaningful- 
ness, mediation processes, and organizational factors in learning and memory. 
But these departures from the Ebbinghaus tradition have also shown a bias in 
the theoretical approach to the mental mechanisms presumed to be the basis 
of such phenomena: Verbal processes were emphasized while nonverbal imagery 
was almost totally ignored. The verbal emphasis arose directly from behaviorism 
and extended beyond memory to the related problems of meaning, association, 
perception, and thought in general. The emphasis contrasts sharply with the 
yeoman’s role played by mental imagery over a period of 2500 years in the 
interpretation of such phenomena. It contrasts also with the consideration given 
to imagery in the present volume. Does this conceptual revival reflect real theo- 
retical and empirical progress in psychology or is it merely a passing, reactionary 
trend? That question is the orienting theme of the book. It may not be answered 
entirely to the reader’s satisfaction, but he will at least find considerable evidence 
and argument to weigh. To indicate why the question arises at all, it is neces- 
sary to review the relevant historical developments and controversial issues lead- 
ing up to the present state of affairs. 


Mental Images versus Mental Words 


Statements concerning the functions of mental imagery in such phenom- 
ena as meaning and memory appeared in early Greek writings, and the funda- 
mental ideas then expressed persisted in associationism and structuralism up to 
the time of Watson’s persuasive attack on mentalistic concepts. Around 500 B.c., 
the poet Simonides aptly summarized the essence of the imagery hypothesis of 
linguistic meaning in the phrase “Words are the images of things” (Bowra, 
1961, p. 363). Some 2500 years later, William James similarly described the 
static meaning of concrete words as consisting of “sensory images awakened” 
(1890, p. 265), and Titchener (1909) extended this view to encompass abstract 
terms as well, 

The image appeared in theories of memory in two forms. First, as manifested 
in Plato’s “wax tablet” model, imagery was the prototype of stimulus-trace the- 
ories of memory (see Gomulicki, 1953), according to which perceptions and 
thoughts are impressed on the mind as on a block of wax, to be remembered 
and known as long as the image lasts. Second, as associative imagery it was 
assumed to play a mediational role in various memory techniques, which appar- 
ently originated with Simonides and were thereafter elaborated by philosophers 
and teachers of rhetoric as a practical art (see Yates, 1966, and Chapter 6 in 
this book), This associative view holds that memory images could be evoked 
by stimuli with which the imaged objects or events have been associated in the 
past, and that these images could themselves combine associatively, as in the 
“association of ideas.” The image theory of meaning can be regarded as a logical 
extension of such associationistic views to the domain of language, with words 
presumably serving as the cues for the arousal of the memory image. Common- 
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sense experience continues to make the acceptance of such views compelling. 
Occasionally, when I have been required to list the names of my colleagues 
from memory, I have found myself visualizing the hallways in which their offices 
are located, systematically moving past these offices, then picturing and naming 
the occupants, Shepard described a similar personal observation as follows: 
“, . if I am now asked about the number of windows in my house, I find that 
I must picture the house, as viewed from different sides or from within different 
rooms, and then count the windows presented in these various mental images. 
No amount of purely verbal machinations would seem to suffice” (1966, p. 203). 
The crucial point about such experiences is that the eliciting question and the 
behavioral expression of recall may be entirely verbal, but the mediating mecha- 
nism apparently consists of nonverbal imagery associatively evoked by the words. 

It is necessary only to add that such views were extended by the structural- 
ists to the interpretation of perception as a combination of sensations and 
memory images, and to thought in general as the manipulation of mental images, 
and the story is complete. Memory, meaning, association, perception, thought— 
all of these in one way or another implicated mental imagery as a crucial mech- 
anism. 

It is precisely such views that were rejected by Watson (1913). Partly on 
philosophical grounds and partly on the basis of experimental evidence then 
available on the issue, he concluded that mental images are mere ghosts, with- 
out functional significance. The image theory of memory was shaken by find- 
ings that revealed that images are not faithful reproductions of reality, even 
for those individuals who claim “photographic” memories (¢.g., Fernald, 1912), 
Furthermore, the Wiirzburg experiments yielded abundant evidence that think- 
ing may go on without reportable conscious content in the form of concrete- 
object or verbal images (see Humphrey, 1951; Mandler & Mandler, 1964). 
Experimental data thus raised serious questions concerning both the repre- 
sentational (memory) and associative or mediational (thought) functions that 
traditionally had been attributed to images, and such findings apparently 
prompted Watson to conclude that imagery had no functional significance, 
Moreover, the concept was unacceptably subjective and was to be banished 
along with the rest of the mentalistic baggage that introspectionism produced. 

In Watson’s approach, the functions that had been attributed to images in 
thought and memory became the burden of words—verbal responses—or their 
gestural substitutes (¢.g., Watson, 1930, pp. 265-268). Verbal recollections 
of remembered objects and events are simply habits, learned responses that 
occurred originally in the particular setting being described and are re-evoked 
later by cues that originally accompanied their occurrence. To the extent that 
thought is involved in such behavior, as when one thinks about the original 
events before responding, the mediating process is also verbal, that is, it con- 
sists of talking to oneself. Meanmg, too, was to be viewed in terms of the 
organized verbal and nonverbal responses that a given object evokes in an 
individual, 
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Contemporary Status of the Controversy 


Watson’s stand on imagery and the factors leading up to it effectively 
suppressed interest in the concept, particularly in America. This was reflected 
in a marked reduction in the number of empirical studies involving the con- 
cept in comparison with the volume of research that followed Galton’s pioneer- 
ing studies on individual differences in imagery in 1880 and continued until a 
few years after Watson’s attempted coup de grace. As the interest in imagery 
declined, an emphasis on verbal processes quite in accord with Watson’s views 
increasingly dominated empirical and theoretical approaches to problems of 
meaning and mediation processes in verbal learning, memory, association, and 
language (see Goss, 1961). The meaningfulness of verbal units came to be 
defined most often in terms of such measures as association value (Glaze, 1928) 
or meaningfulness (m; Noble, 1952a), which assume that verbal associations 
are the basis of meaning. Consistent with this definition, effects of meaningful- 
ness on associative learning and memory were interpreted in terms of the avail- 
ability of implicit verbal associates as potential mediators of stimulus-response 
connections, as in the associative probability or “grapnel” theory (Glanzer, 
1962; Underwood & Schulz, 1960, p. 296)—the greater the number of verbal 
associations that item A evokes, the greater the probability that one of these 
associations will provide a common link between A and B. A similar verbal 
emphasis has been generally apparent in research on mediated transfer and 
generalization, organizational factors in memory and language, and so-called 
“natural language” mediators (e.g., Adams, 1967; W. A. Bousfield, 1961; 
Cofer, 1965; Deese, 1965; J. J. Jenkins, 1963). Even in perception, higher- 
order coding processes have been interpreted as primarily verbal in nature 
(e.g., Glanzer & Clark, 1963a; Haber, 1966). Explicitly or implicitly, the domi- 
nant view in America has been that effective meaning and mediational phe- 
nomena generally are founded on verbal associative mechanisms. The possibility 
that nonverbal imagery may be functionally involved was generally ignored and 
occasionally rejected for reasons that echo Watson’s original objections to the 
concept. 


The logical argument The current attitude toward imagery and the rea- 
sons for it have been summarized recently by Deese (1965) in reference to 
association and language. The arguments apply generally to the phenomena 
being considered here and, because they express a rather general viewpoint, 
they merit careful consideration. Thus: 


The modern experimental psychologist works almost exclusively with linguistic 
associations for the good reason that these provide controllable material for 
his laboratory studies; he ignores the extra existence of perceptual imagery. 
Without necessarily denying either their reality or their importance, the con- 
temporary psychologist finds images difficult to manage in empirical study. 
Partly for this reason and partly for others, association theory in modern 
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psychology has become a theory of the succession of elements in verbal be- 
havior (p. 4). 


This is one of the classical behavioristic arguments—imagery is subjective 
and inferential, words are objective and manageable. It constitutes a valid case 
against imagery if the interests of contemporary psychologists remained at the 
empirical level, but they obviously do not. As Deese goes on to say: 


We study associations in order to make inferences about the nature of human 
thought. . . . The whole of the current concern is with the associative prop- 
erties of explicit verbal behavior as a model for the implicit verbal process of 
thought (1965, p. 4, italics added). 


With that the empirical superiority of words over images ends, for implicit 
verbal processes are no less inferential than perceptual images, One might argue 
that it is more direct and, therefore, more parsimonious to infer a verbal medi- 
ating process when the response is verbal, but this follows only if one assumes 
a one-to-one relation between the overt associative reaction and the mental 
process that caused it. Such an assumption would be unsound, for one can 
respond verbally to pictures as well as to words and so, by analogy, one’s verbal 
response could just as logically be mediated by a “mental picture” as by “men- 
tal words” (that is, implicit verbal representations). Both are pure inferences 
and which one it is more logical to infer in research concerned with such prob- 
lems depends on the total set of conditions in a given study, not merely on the 
mode of the overt response. The problem is empirical as well as logical, and 
it is the experimenter’s burden to devise conditions that will permit him to make 
reasonable inferences about the nature of the effective underlying processes 
independent of their particular behavioral expression. 


The factual argument Watson’s second major objection to the concept 
of imagery, which also persists in contemporary discussions (e.g., R. W. Brown, 
1958), was based on the lack of factual evidence that images have any func- 
tional significance, even in memory tasks where vivid images should be most 
useful, The conclusion that images have no relation to memory because they 
do not accurately reflect reality is unjustified, however, simply because all mem- 
ory is imperfect. Bartlett (1932) clearly recognized the inaccuracy but did not 
find it necessary therefore to conclude that the concept of memory is unnec- 
essary, nor that images have no function in relation to it. Instead, his conclu- 
sion was that remembered events are partly constructions rather than faithful 
reproductions of reality. The imageless thought experiments likewise did not 
indicate that images had no mediational function, only that complex mental 
operations could occur without conscious content. Images were, in fact, reported 
frequently in those experiments, and Humphrey (1951) concluded from this 
that the Wiirzburg psychologists underplayed the significance of imagery as 
inferred from the reports of their subjects. Moreover, inferences concerning the 
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function of imagery were based almost exclusively on individual differences in 
the reported vividness of images, a defining operation that still fails to reveal 
the functional significance of imagery as clearly as other objective procedures, 
as will be seen later. 

Finally, just as verbal mediation processes are no less inferential than images, 
so too are they open to the same factual criticisms: Verbal associative memory 
is imperfect, and conscious verbal processes were absent in imageless thought 
(Humphrey, 1951). Should we conclude from such observations that the con- 
cept of verbal mediation is without scientific value? I presume that few would 
want to do so and we must accordingly reject such a conclusion in regard to 
imagery as well. The problem in the case of both of these postulated processes 
is to clarify their functions, that is, to determine the conditions under which 
mental images and mental words are aroused and to identify the nature of their 
effects on overt behavior. Both are theoretical constructs and whether or not 
it is useful to postulate either, or both, depends on the adequacy of the defining 
operations and the research procedures used to test the properties that have 
been theoretically attributed to them. 


Revival of the image Perhaps partly for the reasons just discussed and 
partly because the concept is somehow a valid reflection of mental processes, 
Watson’s attack did not succeed in burying “the image.” Research concerned 
explicitly with mental imagery continued to appear sporadically in psychological 
literature even during the most arid period in the 1920s and thirties, and the 
classical problems associated with imagery continued to be discussed in influ- 
ential textbooks of the day (e.g., Woodworth, 1938). In addition, concepts with 
essentially the same functional properties as imagery turned up in behavioristic 
writings. Perhaps the most obvious example is Tolman’s (e.g, 1932, 1948) 
cognitive approach to behavior theory, in which such terms as expectancy, 
sign learning, and cognitive maps substituted for the various functions that had 
been attributed earlier to mental images. Hull’s (1931) fractional anticipatory 
goal response (r,-s,) mechanism and Osgood’s (1953) elaboration of it under 
the label of representational mediation process are functionally parallel to Tol- 
man’s sign-Gestalt-expectation and, on close inspection, all of the concepts can 
be seen to retain some of the cognitive flavor of the imagery concept. Perhaps 
this was only to be expected. As pointed out by Morgan (1943) and Hebb 
(1949), mental variables have been repeatedly thrown out because there was 
no place for them in stimulus-response psychology, but they repeatedly find their 
way in again in one form or another because they are necessary to a full account 
of behavior. 

Thus it is not surprising that we find the concept of imagery reappearing 
essentially in its pristine form but with its respectability enhanced by a behavior- 
istic cloak, On the basis of results from experimental investigation involving 
a classical conditioning paradigm, Leuba (1940) felt justified in referring to 
images as conditioned sensations. Skinner (1953) similarly discussed visual 
imagery as “conditioned seeing.” The possibility has even been suggested that 
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conditioned images may play a mediational role in classical conditioning in- 
volving lower animals (Mowrer, 1960; Sheffield, 1965). The most elaborate 
treatment of this kind can be found in Beritoff’s (1965) analysis of aspects of 
higher vertebrate behavior in terms of images, although in it he distinguished 
“image-driven” behavior from conditioned reflexes. Other theorists with diverse 
interests (e.g., Arnheim, 1969; Bruner, Olver, & Greenfield, 1966; Greenwald, 
1970; Hebb, 1966, 1968; Holt, 1964; M. J. Horowitz, 1967; G. A. Miller, 
Galanter, & Pribram, 1960; Singer, 1966; Tomkins, 1962) have also devoted 
considerable attention to the concept without necessarily placing it into the 
framework of classical conditioning, which is itself but poorly understood theo- 
retically. 

At the empirical level, the experimental study of dreaming as introduced by 
Aserinsky and Kleitman (1953) has drawn attention to imagery in a manner 
that is relevant not only to dream phenomena but also to the problem of non- 
verbal mediation of verbal behavior. The reality of imagery and the validity 
of the dream report as evidence of imagery are assumed in such research, with 
the implication that descriptive verbal behavior (the dream report) is caused 
by nonverbal central events (the dream image). Behavioral effects are also 
attributed to verbally aroused imagery in Wolpe’s (1958) approach to psy- 
chotherapy. 

The view that images may have functional significance in behavior after all 
extends to the phenomena that are most relevant here, namely, meaning and 
mediation processes in perception, verbal learning, memory, and language. 
Osgood (1953, 1961) has consistently argued in favor of nonverbal mediating 
processes in his theory of meaning, where meaning is identified with the con- 
ditioned capacity of a sign (e.g., a word) to arouse a fractional component of 
the reaction pattern originally evoked by a stimulus object. Staats (1961) has 
shown that imagery could be incorporated into the model by interpreting an 
image as the fractional component of the original sensory response to an object, 
which can become conditioned to a word and represent its denotative meaning. 
Essentially the same idea has been proposed independently by Mowrer (1960) 
and by Sheffield (1961). Except in their adoption of conditioning as the ex- 
planatory mechanism, such a view appears to differ little from the ancient view 
that “words are the images of things.” That we may indeed have come around 
full circle in our theorizing is evidenced further by an increasing recent interest 
in research on the possible role of mediating imagery specifically in verbal learn- 
ing and memory (see Paivio, 1969). While the trend is unlikely to result in a 
return to the “wax tablet” model of memory or the naive view of associative 
imagery that was characteristic of the earlier period, it reflects the vitality of 
the concept and the compelling nature of the phenomena that led to its revival. 

But old fads also have a habit of returning, and if imagery proves to be no 
more than that after a hard look, We must be prepared to reject it once more. 
The ultimate question to be faced concerns the scientific usefulness of postulating 
such a process. This question can be answered only within a framework based 
on an empirical foundation and constructed according to a theoretical blue- 
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print. Imagery, like all inferential concepts, can have functional significance 
only to the extent that it can be differentiated from other concepts theoretically, 
and to the extent that these distinctive theoretical properties are open to em- 
pirical test. It is essential, therefore, to compare and contrast the concept of 
imagery with other concepts that have distinct theoretical properties and at 
the same time can be distinguished operationally from imagery. Within the 
limitations of present knowledge, this is the approach followed in the present 
volume, the aim of which is to compare and contrast the roles of imagery and 
of verbal symbolic processes in relation to a variety of psychological phenomena. 


AN OVERVIEW OF THE PRESENT APPROACH 


The emphasis throughout is on the functional significance of the two 
postulated processes, with interest centered on imagery because verbal processes 
have received the lion’s share of the attention in recent psychological research 
and theory. Restricting our conceptual treatment to images and verbal proc- 
esses does not imply that these are the only modes of representation and media- 
tion. Reference has already been made to Osgood’s theory, which assumes that 
the mediation process may involve anything from implicit muscular responses 
to cortical reactions, and multiple modes of representation have been explicitly 
postulated by a number of other theorists whose views are reviewed in Chap- 
ter 2. Although relevant problems are considered from time to time, no attempt 
will be made to include a systematic treatment of the possible contributions of 
emotional and motivational processes to the various phenomena. This omission 
may seem regrettable in view of the emphasis given to affective meaning in 
Osgood’s approach to psycholinguistics, and the importance ascribed to motiva- 
tional factors in directed thinking by Berlyne (1965). However, the main con- 
cern here is with cognitive processes that directly serve a symbolic, representa- 
tional function and other processes or functions will be considered only in 
passing. 


The theoretical approach Images and verbal processes are viewed as 
alternative coding systems, or modes of symbolic representation, which are 
developmentally linked to experiences with concrete objects and events as well 
as with language. In a given situation, they may be relatively directly aroused 
in the sense that an object or an event is represented in memory as a perceptual 
image and a word as a perceptual-motor trace, or they may be associatively 
aroused in the sense that an object elicits its verbal label (or images of other 
objects) and a word arouses implicit verbal associates or images of objects. 
In addition, it is assumed that chains of symbolic transformations can occur 
involving either words or images, or both, arid that these can serve a mediational 
function in perception, verbal learning, memory, and language. 

The arousal and mediation functions of both processes, but of images par- 
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ticularly, are theoretically coordinated to an abstract-concrete dimension of 
stimulus meaning or task characteristics. The more concrete or “thing-like” the 
stimulus or the task situation, the more likely is it to evoke memory images 
that can be functionally useful in mediating appropriate responses in that situa- 
tion. Verbal processes presumably are less dependent on concreteness for their 
arousal and functioning, hence their relative usefulness accordingly increases 
as the task becomes more abstract. Stated differently, both symbolic modes are 
readily aroused and can be functionally useful when the situation is relatively 
concrete, whereas verbal processes will be differentially favored when the situa- 
tion is relatively abstract. Many situations likely involve an interaction of imaginal 
and verbal processes, however, and the latter would necessarily be involved at 
some stage whenever the stimuli or responses, or both, are verbal, as is the case 
with most of the phenomena that are relevant here. 

A second postulated distinction is made in terms of the relative efficiency 
of the symbolic modes as parallel and sequential processing systems. To over- 
simplify for the moment, visual imagery is regarded primarily as a parallel 
processing system, specialized for the storage and symbolic manipulation of 
information concerning spatially organized objects and events. The verbal sys- 
tem, on the other hand, is specialized for sequential processing, as in serial 
memory tasks, by virtue of its auditory-motor nature, Finally, the systems are 
distinguished in terms of a static-dynamic dimension, with imagery viewed as 
the more dynamic process, capable of flexible and swift symbolic transforma- 
tions. (These statements are appropriately qualified in Chapter 2.) 


The empirical approach The theoretical approach is tied to an em- 
pirical one involving three converging operations on the independent variable 
side, all conceptually linked by the postulated imaginal and verbal symbolic 
processes. These include (1) stimulus characteristics, with particular emphasis 
on their abstractness-concreteness and verbal associative meaning; (2) experi- 
mental manipulations such as differential task instructions, presentation rates, 
and task demands; and (3) individual differences in imaginal and verbal asso- 
ciative abilities. All of these are designed to affect the availability or accessibility 
of one or other of the symbolic systems in a given task. On the dependent 
variable side, physiological reactions as well as overt behavioral effects are 
predicted from the independent variables, the predictions frequently including 
complex interactions of two or more variables. 

Our goal of differentiating the two symbolic processes is an extraordinarily 
difficult empirical problem at best, but is especially so when the theoretical goal 
is the explanation of verbal behavior, for here it is difficult to rule out verbal 
mediation as the most parsimonious interpretation and at the same time isolate 
whatever contribution may have been made by imagery. Thus the key issue is 
whether or not it is necessary, or at least useful, to postulate both kinds of sym- 
bolic processes, nonverbal as well as verbal, to account for effects that have 
been observed in a variety of situations. 
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Plan of the Book 


The book expands on the above approach by defining and elaborating on 
the theoretical properties of the postulated symbolic processes and then review- 
ing empirical evidence relevant to those properties, their behavioral implications, 
and the general usefulness of the model as a theoretical approach to the analysis 
of the psychological phenomena in question. 

The basic concepts are defined in Chapter 2, which is concerned with the 
nature and development of imagery and verbal symbolic processes. Chapter 3 
deals with the relation between meaning and the symbolic processes, in antici- 
pation of the subsequent chapters in which meaning is one of the predictors of 
experimental results. The remaining chapters deal in turn with perception, 
memory, associative learning, mediated learning, language, individual differ- 
ences in symbolic habits and skills, and, finally, theoretical implications of the 
basic approach for such problems as creativity and education. 


2 


Development and 
Functions of the 
Symbolic Systems 


Nonverbal imagery and verbal processes are distinguished here primarily 
in terms of their functions as symbolic systems, although an assumed relation- 
ship between the two processes and visual and auditory sensory modalities has 
functional implications that are important to later discussions. In the classical 
approach to imagery, initiated empirically by Galton (1883) and explored by 
subsequent investigators particularly in relation to individual differences, the 
term image was used to refer to consciously-experienced mental processes rather 
generally and distinctions were drawn in terms of the sensory modality (visual, 
auditory, kinesthetic, and so on) of the image as revealed by introspection. 
Verbal thought processes were usually regarded as auditory images of words 
or as proprioceptive sensations from implicit verbal responding, or both, and 
occasionally as visual images of words. Images of nonverbal objects and events, 
on the other hand, usually implied visual imagery because of the dominance 
of visual sense experience, but nonverbal events obviously could involve other 
modalities as well. Some writers (e¢.g., Pear, 1927) simply distinguished be- 
tween verbal and nonverbal imagery, although this terminology confounds dis- 
tinctions based on modality and those based on symbolic systems, as when 
reference is made to “visualizers” and “verbalizers” (e.g, Golla, Hutton, & 
Walter, 1943). Presumably the intended distinction is between nonverbal (visual) 
and verbal (auditory-motor?) thinkipg, but this is not clear from the terms. At 
any rate, some preliminary definitions will help avoid confusions that might 
arise in subsequent discussions, although appropriate qualification of the terms 
will still be necessary from time to time. Ultimately, however, we shall rely 
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“casual observation” on the part of the learner might partly explain the rapid 
onset of speech (and presumably the capacity for verbal thought), and that a 
critical developmental stage might be involved much as in the phenomenon of 
imprinting (Lenneberg, 1967). 


Classical Conditioning 


The wax tablet or trace theories of imagery can be distinguished from 
associative theories, which are concerned with the conditions that determine the 
arousal of memory images. Traditional associationism was such a theory and 
it has its contemporary counterparts. Beritoff, for example, assumes a simple 
contiguity principle in his proposal that “The psychoneural complex [i.e., image] 
can be easily reproduced under the influence of only one component of the 
corresponding environment or a stimulus closely related to the environment 
(1965, p. 2).” He also distinguished the processes involved in image forma- 
tion and association from those responsible for the establishment of conditioned 
reflexes, although the processes may also become related. Thus “image driven 
behavior may become automatized, carried out according to the principle of a 
chain conditioned reflex (p. 7).” This differs from the more commonly ex- 
pressed view that images are sensory responses that can become conditioned 
to stimuli associated with the original sensory experience, following the prin- 
ciples of classical conditioning (Ellson, 1941a, 1941b; Leuba, 1940; Mowrer, 
1960; Sheffield, 1961; Skinner, 1953; Staats, 1961). The conditioning approach 
runs into problems with such phenomena as dreams, where it is difficult to con- 
ceptualize the nature of the conditioned stimuli that would have to be postu- 
lated as the elicitor of the dream image. On the other hand, even if one argues 
that images do not necessarily follow conditioning principles in their genesis, 
it is nevertheless possible to maintain that they are conditionable as associative 
sensory reactions to stimuli, such as words, that accompanied their original 
arousal. Sensory conditioning (e.g., Brogden, 1947) would be the appropriate 
acquisition model in this case, As will be seen in subsequent chapters, such a 
conceptualization of imagery is relevant to the interpretation of meaning and 
certain perceptual phenomena, as well as associative learning and memory 
generally. 

In regard to the origin of verbal symbolic processes, the early circular-reflex 
theory of speech development as proposed by F. H. Allport (1924) was a con- 
ditioning theory supposedly of the Pavlovian variety. The infant's tendency to 
repeat his own sounds, as in “‘lalling,” was viewed as the unconditioned reflex. 
Through conditioning, adult speech sounds acquire the same capacity to elicit 
vocalization. However, it can now be seen that speech (including implicit 
speech) might be more appropriately analyzed in terms of operant conditioning, 
since the stimulus for the original vocal response that sets off the reflex is inde- 
terminate. Contemporary conditioning approaches in any case tend to apply the 
classical conditioning model primarily to the acquisition of linguistic meaning 
(Osgood, 1953; Staats, 1968). To the extent that imagery, defined as a con- 
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ditioned sensory response, can be regarded as one kind of meaning reaction, 
classical conditioning provides the theoretical mechanism for a linkage between 
verbal processes and imagery. The issue is discussed more fully in Chapter 3. 


Motor Components of the Symbolic Processes and the Role of 
Operant Conditioning 


A third approach to the interpretation of image formation emphasizes 
motor processes in addition to sensory input. Piaget (1962) and Piaget and 
Inhelder (1966) have argued that imagery consists of internalized imitation, 
paralleling the motoricity involved in perceptual exploration, in which move- 
ments “imitate” the contours of the perceived figure. This interpretation is in 
striking agreement with Hebb’s (1949) neuropsychological theory, in which 
eye movements are assumed to play an important role in the establishment of 
the cell assemblies that are postulated to be the basis of perception and ideational 
processes, including imagery. Hebb proposed informally that eye movements 
remain important in the arousal of imagery—a view upon which he has recently 
elaborated (Hebb, 1968). We shall have more to say about that later. In the 
present context, such an approach raises the question of the mechanism respon- 
sible for “building in” the motor component. A possible answer is suggested by 
Skinner’s (1953) analysis of the role of operant conditioning in the develop- 
ment of private events such as images. In addition to describing visual imagery 
in terms of classical conditioning (“conditioned seeing”), he extends the con- 
cept of “operant seeing” to the level of private responses, for which the con- 
trolling variables are operant reinforcement and deprivation (see also N. E. 
Miller, 1959), and which may include a mixture of discriminative and manipu- 
lative covert behavior. As we shall see presently, such a viewpoint has par- 
ticularly important implications regarding the functions that can be attributed 
to images, for it frees them from the theoretical limitations of the wax tablet 
and photographic image models, which imply that images are static and in- 
flexible. 

Skinner’s operant reinforcement approach to the acquisition of private be- 
havior applies even more obviously to thought as implicit speech. Verbal think- 
ing begins (is reinforced) as overt operant behavior and becomes covert because 
controlling stimuli are inadequate or because covert behavior is easier, or be- 
cause it avoids punishment, and so on (Skinner, 1957, Chapter 19). Our con- 
cern here is not with the validity of particular features of this approach, but 
with the general view that instrumental conditioning can be a mechanism 
responsible for verbal thinking. In any event, the assumption that verbal sym- 
bolic processes include a motor component, if only at the level of the motor 
cortex, is a common one and it has been given persuasive theoretical expression 
in the motor theory of speech perception proposed by Liberman and his asso- 
ciates (Liberman, Cooper, Shankweiler, & Studdert-Kennedy, 1967). Operant 
reinforcement can be viewed as playing a role in the development of such a 
system even if it is not the entire story. 
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We have briefly considered three theoretical interpretations that have been 
proposed for the acquisition of imaginal and verbal symbolic modes—passive 
perceptual exposure, classical conditioning, and operant conditioning. Until basic 
research provides a basis for choosing among these and other alternatives, we 
will find it useful to accept all three as working hypotheses.1 We turn now to a 
discussion of the nature and development of imagery and verbal processes as 
functional symbolic systems. This will include a detailed consideration of three 
overlapping functional distinctions: (a) concrete versus abstract, (b) static 
versus dynamic, and (c) parallel versus sequential processing. Evidence on the 
developmental sequence of these proposed functions is most plentiful in relation 
to concreteness-abstractness and will be discussed primarily in that context. 


CONCRETENESS-ABSTRACTNESS OF FUNCTIONING 


The concept of concreteness-abstractness has been variously defined in 
psychological literature, and it will be helpful to begin by clarifying these defini- 
tions. Three classes of definitions sharing a common core of meaning can be 
identified. Most often the dimension is defined as a characteristic of stimuli, 
especially words. According to this usage, abstractness refers to the directness 
with which the stimulus denotes particular objects or events and is equated with 
specificity-generality of terms or subordination-superordination of conceptual 
categories (R. W. Brown, 1958). The “abstraction ladder” of the general seman- 
ticists (Hayakawa, 1949) expresses this kind of definition in terms of levels of 
abstraction, where higher levels involve increasing omission of reference to 
the characteristics of particular objects. An increasing order of abstraction is 
represented, for example, by the progression from the experienced object “cow” 
to the words Bessie, cow, livestock, farm-assets, asset, and wealth, in which 
references to particular attributes of “Bessie the cow” are increasingly omitted. 
This is the kind of definition that will be most commonly adopted here, although 
it will be seen in the discussion of meaning in Chapter 3 that abstractness- 
concreteness and generality-specificity are not necessarily equivalent when 
operationally defined in terms of subjects’ responses, nor does linguistic abstract- 
ness-concreteness necessarily reflect an underlying psychological dimension in a 
one-to-one fashion. 

The concept has also been used to refer to task characteristics, thereby im- 


*To this list should be added E. J. Gibson’s (1969) perceptual learning theory, 
which emphasizes an active discovery of distinctive features rather than the passive absorp- 
tion of stimulus information implied by the perceptual exposure theory. Moreover, it 
differs from the motor and operant conditioning theories in its de-emphasis of external 
reinforcement in perceptual learning. Especially relevant in the present context is Gibson’s 
proposal (pp. 150-153) that the discovery of distinctive features, achieved while looking 
for differences between objects, precedes and is perhaps necessary to the formation of ade- 
quate memory images. 
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plying stimulus-response relations with relatively more emphasis on the response 
side than is implied by the stimulus definition, Concrete tasks presumably involve 
characteristics demanding particular kinds of responses, whereas abstract tasks 
demand others. The definition of abstractness in this sense is more complex 
than the stimulus definition and is generally implicit except in studies of concept 
formation, where abstraction explicitly refers to the process of responding to 
(identifying) some common feature of a series of stimuli and ignoring the vary- 
ing, irrelevant features, This use of the term essentially represents the dictionary 
definition of its verb form—to abstract is to “take from’”—and is implicit also in 
the stimulus definition of abstractness. Thus the understanding of a general or 
superordinate concept requires the recognition only of the common features of 
the referents of more specific, subordinate terms. Or, in the case of abstractness 
at the level of pictorial representation, a line drawing is more abstract than a 
photograph in that the artist has included only essential features of the concrete 
situation represented in greater detail by a photograph. 

Another way of viewing the task definition is that abstraction requires the 
manipulation of spatially and temporally remote events—not simply storing such 
events in memory, but manipulating the symbolic components (perhaps along 
with concrete aspects of the task that confronts the individual) in the interests 
of the demands of the situation. In these terms, the more abstract the task, the 
more it requires taking account of the dimensions of space and time beyond 
the here and now. This use of the term, too, can be related to the stimulus 
definition in that the more abstract the task, the more it involves reacting to 
something other than the immediate concrete situation, Thus we may generally 
define task abstractness in terms of the degree to which the successful comple- 
tion of the task requires the manipulation and integration of stimulus infor- 
mation not immediately available to the senses. It can be seen that this definition 
includes those features of a task that have been used to investigate symbolic 
processes in lower animals as well as man, such as the delayed reaction situa- 
tion and the temporal maze (W. S. Hunter, 1913; for a review of such studies 
and their significance, see Osgood, 1953). 

A third approach defines concreteness-abstractness in terms of the psycho- 
logical characteristics or reaction tendencies of the individual. The best-known 
example of this class of definition is that of Goldstein and Scheerer (1941), 
who distinguish between abstract and concrete attitudes particularly in reference 
to the symptoms of aphasia. In the extreme concrete attitude the person tends 
to react to the unique details of the concrete thing or situation as it is immedi- 
ately given, as opposed to the abstract attitude in which the person is able to 
generalize and react on the basis of features that are not present in the situation 
but must be provided symbolically by the individual. The concrete attitude is 
diagnosed by tests that require the gubject to match colors or patterns on the 
basis of the general category to which they belong (for example, to select from 
the Holmgren color yarns those strands that belong to a given color category 
such as red). Concreteness would be identified by a relative inability to pull 
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together a sample of reds varying in hue, apparently because each is unique, 
slightly different from any other. 

The Goldstein-Scheerer definition of the abstract attitude has been criticized 
for its ambiguity and lack of precision (e.g, R. W. Brown, 1958), but this is 
not the point here. What is relevant is that it illustrates a general approach in 
which the concept of abstractness is related to the psychological functioning of 
the individual, which is essential if the concept is to have any psychological 
significance. To be consistent with the stimulus and task definitions, the be- 
havioral definition of abstractness must differentiate concrete and abstract in 
terms of response dimensions that correlate with independently defined stimulus 
or task characteristics. Once defined in terms of stimulus-response relations, 
abstractness-concreteness can be extended to refer to individual differences in 
dispositional characteristics—tendencies to respond more or less consistently in 
ways that are generally appropriate to concrete (or abstract) situations despite 
variations in the stimulus or task. 

The major theme to be elaborated on in the following sections concerns the 
relationships between imaginal and verbal symbolic processes and the concrete- 
abstract dimension of stimulus attributes, task attributes, and psychological 
functioning. It will be argued that imagery develops as a symbolic capacity or 
mode of thought through the individual’s perceptual-motor experiences with con- 
crete objects and events, and remains particularly functional in dealing symboli- 
cally with the more concrete aspects of situations. Verbal processes develop 
through language experience, including associative experiences involving words 
and concrete objects, as in the act of reference, as well as through intraverbal 
associative experiences. Like imagery, verbal thought remains functional in 
coping with concrete situations but surpasses imagery in its capacity to deal 
with abstract tasks requiring the integration and manipulation of spatially and 
temporally remote objects or events, or tasks involving abstract reasoning. This 
is not to be taken as a rigid dichotomy of symbolic modes, for it will be suggested 
that imagery, too, may be abstract and schematic and that it apparently can 
serve abstract functions, although usually only in interaction with verbal proc- 
esses. 

Given the definitions of abstractness that were presented above, it is simply 
asserting a truism to say that modes of symbolic representation evolve within 
the individual from the more concrete to the more abstract. That is, the develop- 
ing individual becomes increasingly able to deal with abstract symbols, problems 
that require taking account of or integrating information about temporally and 
spatially remote objects and events, and so on. Somewhat less obvious and of 
special interest here is the relationship between concreteness-abstractness of 
symbolic functioning and the nature and development of imaginal and verbal 
modes of representation. The problem hassa long history, but we shall be con- 
cerned here with what has been said by psychologists who have made empirical 
as well as theoretical attempts to deal with aspects of the complex issue. In dis- 
cussing the problem, I shall emphasize particularly the contributions of Bruner, 
Piaget, Werner, and Binet. 
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Bruner’s Views on the Development of Abstract Modes of 
Representation 


Bruner (1964; Bruner, Olver, & Greenfield, 1966) is most explicit in 
describing the sequential emergence of three modes of representation: enactive 
(or motor), ikonic (imagery), and symbolic (verbal). At first the child knows 
and copes with his world through habitual patterns of action—action schema 
that serve to guide action itself. According to Bruner, this system is limited 
because a schema is linked to particular acts that are temporally (serially) 
organized and under the immediate control of environmental stimuli. In this 
sense the enactive mode of representation is highly concrete. Gradually the 
schema becomes abstracted from a particular act and the second (ikonic) stage 
emerges, in which the child can represent the world to himself by an image or 
spatial schema that is relatively independent of action. It is a more abstract system 
than the enactive in that behavior can be organized in more flexible ways— 
anticipations, detours, and substitution to meet changed conditions are possible. 
The limitation of this system is that it is tied to the “surface of things’—rela- 
tively vivid sensory features of objects—rather than to more abstract, invariant 
features. 

The limitations of the enactive and ikonic modes are assumed to be sur- 
mounted in symbolic representation, the third stage, which Bruner views as 
“protosymbolic activity that supports language and all other forms of sym- 
bolization” (Bruner et al., 1966, p. 31). Despite the reference to “other forms 
of symbolization,” however, Bruner’s discussion centers almost exclusively on 
language. The properties of language that he sees as suggesting the general 
properties of human symbolic functioning include such “design features” 
(Hockett, 1960) as semanticity, arbitrariness (the symbols do not resemble 
their referents), productivity (new utterances can be formed through gram- 
matical rules), and displacement. All of these suggest the abstractness of the 
verbal symbolic system, but the last does so in particular, for it refers to the 
capacity of language to represent objects and events that are remote in space 
and time. In addition, linguistic signs have the properties of category and 
hierarchy—they refer to categories, not only specific instances, and the cate- 
gories can be hierarchically organized—features of abstraction that were em- 
phasized earlier in this chapter. These and other characteristics of symbolic 
functioning make for the greatest freedom in dealing effectively with abstract 
problems and concepts. 

A comparison of the ikonic and symbolic modes of representation is most 
relevant for our purposes, and we shall briefly indicate the kind of experimental 
evidence that illustrates the functional distinctions proposed by Bruner and his 
collaborators (Bruner et al., 1966). One series of studies was concerned with 
the development of equivalence judgments from age six to nineteen. Object 
names and pictures were used as stimuli, and subjects were asked to state how 
different items are alike or different, or to group items that were alike in some 
way. Interest centered on changes in the features that are used as the basis for 
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establishing equivalence. The results indicated that six-year-olds grouped more 
often according to perceptual attributes such as color, size, shape, and place 
of things, whereas older children grouped more often according to functional 
attributes or linguistically based superordinate features. The authors relate the 
findings to the growth of ikonic and symbolic modes of representation: 


Equivalence for the six-year-old reflects a basis in imagery, both in what he 
uses as a basis for groupings and in how he forms his groups. From age six 
on, linguistic structures increasingly guide what and how things will be judged 
alike. With the development of symbolic representation, the child is freed 
from dependence upon moment-to-moment variation in perceptual vividness 
and is able to keep the basis of equivalence invariant (p. 84). 


Another experiment indicated that there is no difference between children 
of the ages five, six, and seven in their ability to replace objects taken from a 
matrix or to rebuild a scrambled matrix. However, with a single member trans- 
posed (e.g., an object formerly in the southwest corner put in the southeast 
corner), the seven-year-olds were able to construct the matrix, but hardly any 
of the youngest children could do so. The latter seemed to be dominated by a 
memory image of the original matrix. The older children are apparently freed 
from such ikonic dominance, presumably (according to Bruner) because of the 
more advanced level of development of their verbal symbolic capacities, which 
permits them to produce transformations guided by verbal rules. These findings 
illustrate the interaction of task abstractness and representational mode in that 
the more concrete tasks such as rebuilding the matrix, with which imagery pre- 
sumably can be effective, were solved equally well by five-year-olds and by the 
older children. The more abstract transposition task, requiring symbolic spatial 
manipulation, was solved better by the more verbal, older children. 

These examples will suffice to illustrate Bruner’s views on the development 
and functions of modes of representation. We will have occasion to return to 
these views and the supporting evidence again in this and later chapters. Here 
we may note, in summary, certain features of the approach that are particularly 
relevant to subsequent discussions of the functions of the symbolic systems: 


(1) Bruner regards language as the most specialized system of symbolic 
activity, although he recognizes also that images and motor activities 
can serve symbolic functions. 

(2) He discusses the interaction of the systems, but the treatment sometimes 
leaves the impression of transition from one discrete stage to another 
rather than the growth of cognitive systems in which interaction or 
fusion might be the rule. 

(3) Images tend to be treated as relatively concrete and static, without ref- 
erence to the possibility that they may evolve into more abstract and 
dynamic forms. 

(4) Imagery is viewed as a “rather sluggish mode of representation,” whereas 
(verbal) symbolism is an “extraordinarily swift system” (p. 40). 
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As we shall see, others have differed in their theoretical orientations regarding 
these points, and the views that I will ultimately propose are also in fundamental 
disagreement with several aspects of Bruner’s approach. This is not to say that 
the disagreements in any way diminish the value of his contribution to the 
understanding of these complex problems. 


Piaget’s Views on the Development of Functional 
Abstractness in Imagery 


Piaget, like Bruner, views the development of symbolic capacities in 
terms of increasing abstractness of functioning in that the child’s understanding 
of abstract concepts such as causality and time develops gradually. Further- 
more, images and words are coordinated to concreteness-abstractness in the 
sense that images designate concrete objects in terms of their perceptual and 
figural properties, whereas words can signify concepts—relations, classes, num- 
bers (Piaget & Inhelder, 1966, pp. 450-451). Piaget and Bruner differ, how- 
ever, in their emphasis on certain characteristics of imagery. Whereas Bruner 
minimizes the symbolic nature of imagery (the “ikonic” or image stage being © 
distinguished from the “symbolic,” as we have noted above), Piaget has con- 
sistently emphasized their symbolic nature (Piaget, 1962; Piaget & Inhelder, 
1966)—images are essential for representing and effectively thinking about 
concrete features of the perceptual world. Images and words thus complement 
each other in their distinct symbolic functions. 

Piaget differs from Bruner also in his emphasis on development changes in 
imagery that make it increasingly functional in an abstract sense. The definitive $ 
statement of these views and the related empirical evidence have been pre- $ 
sented recently by Piaget and Inhelder (1966). Imagery, as we have already 
noted, is defined as “internalized imitation,” developing from imitative acts, 
including perceptual exploration (in which the contours of a perceived figure 
are followed), Images are therefore characterized by their motoricity. The 
authors emphasize the versatile nature of imagery, asserting that normal adults 
can imagine static objects, movements, known transformations (e.g., dividing a 
square into two equal triangles), or even anticipate in imagery novel trans- 
formations. At the outset they accordingly classify imagery into a major dichot- 
omy between reproductive and anticipatory images, with the former further di- 
vided into static, moving (cinétique), and transformational reproductive images, 
and the latter into anticipatory images of movements and transformations. Their 
research program was directed specifically at providing evidence on the onto- 
genetic development of imagery with respect to these functional distinctions. 

The experimental procedures were designed in such a manner as to require 
the subject to fulfill task requirements by the use of mental images. Thus the 
tests of simple reproductive imagery included estimations of the length of a 
metal rod by drawn reproductions, by a multiple-choice test, and by repro- 
duction of the length with the fingers. The experimental manipulations included 
the presence or absence of the rod, imagined spatial displacements or rotations 
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of the rods before the reproductions, and so on. The investigation of reproduc- 
tive images of movement required subjects to imagine the outcome of a dis- 
placement, as when the upper member of two vertically adjacent squares is 
moved to the right or the left, or when a rod pivoted at one end is rotated in a 
manner corresponding to the movements of the hands of a watch or of one’s 
arms. Reproductive images of transformation were studied by such methods as 
having the subject indicate the length that would result if an arc-shaped wire is 
straightened out, that is, when it had undergone a transformation of form. 

All of the tasks concerned with reproductive images were intended to involve 
perceptual features that were more or less familiar to the subjects. The inves- 
tigations of anticipatory imagery, on the other hand, were conducted using tasks 
in which the relevant elements were not familiar but required the subject to 
anticipate novel changes. Thus anticipatory images of transformation were 
studied using compound patterns that could be folded to yield a novel relation- 
ship among the elements. For example, two squares or triangles were joined 
at the folding axis in such a manner that turning one figure over onto the other 
resulted in a simple contiguity (e.g., two horizontally adjacent squares), an 
intersection, or a complete superposition of the two figures, The subject’s task 
was to anticipate (e.g., by a drawing) the resulting transformation. 

Other studies were concerned with spatial imagery and the correlation be- 
tween mental images and operations as inferred from reactions to the typical 
Piaget-type problems of conservation, In the latter case, for example, subjects 
were asked to anticipate, presumably by imagined representations, the changes 
in the level of water when it is poured into jars of different shapes before the 
change is actually demonstrated. 

A major general finding from this series of studies was that the hypothesized 
dichotomy between reproductive (especially static) images and anticipatory 
images was confirmed. The authors repeatedly emphasize the functional role 
of anticipatory imagery, not only in tasks involving anticipations, but in those 
involving reproductions of movements and transformations as well. Regarding 
developmental changes, the capacity for the static reproductive imagery was 
found in children much before the age of seven or eight, but anticipatory 
imagery, as reflected in the degree of success in the other tasks, became func- 
tional only after that age. Such imagery apparently develops along with concrete 
operations and may be dependent on it, as judged by the conservation tasks, 
where the ability to anticipate appeared after conservation at least in the case 
of tasks that Piaget and Inhelder regard as relatively novel for the child (on 
more familiar problems, such as conservation of liquid, anticipations preceded 
conservation). 

The authors conclude that the evolution of imagery displays only two decisive 
stages and a single general division. The first stage is the appearance of imagery, 
marking the beginning of symbolic function,’ at the age of one and a half to two 
years. The second “decisive moment,” emerging at seven to eight years, is the 
establishment of anticipatory images. These two major periods correspond to 
the preoperative stage (before seven—eight years) and to the operative stage, in 
terms of Piaget’s developmental sequence. The imagery of the first of these two 
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periods remains essentially static and consequently inept in representing move- 
ments and transformations and all the more so in the anticipation of unfamiliar 
processes. The capacity for anticipatory imagery permits the reconstruction of 
dynamic processes and the foreseeing of new consequences. This developmental 
change is dependent on the anticipation of execution or performance and is 
possible only because the anticipatory imagery derives from imitative acts and 
therefore consists of internalized imitation. 

What is the import of this for our discussion of concrete and abstract symbolic 
functions? The major point is that the ontogenetic evolution of imagery is asso- 
ciated with an increasing capacity for coping with tasks that by definition are 
relatively abstract, The anticipation of transformations, for example, essentially 
involves an ability to manipulate (mentally) the components of a stimulus 
situation in order to conceptualize the not-here and not-now—clearly a highly 
abstract function although carried out in the context of a concrete situation. 
In this respect, Piaget and Inhelder attribute greater functional abstractness to 
imagery than we interpreted Bruner to have done. It should be noted, however, 
that there is a remarkable parallel in the ages marking the emergence of antici- 
patory images, in the case of Piaget, and the symbolic (linguistic) system, in the 
case of Bruner. This can be interpreted to mean that the role of anticipatory 
images might be given greater emphasis in Bruner’s conceptualization of sym- 
bolic representation. On the other hand, Piaget and Inhelder gave little con- 
sideration to the possible contribution of language to the solution of the imagery 
problems given to their subjects, although they obviously recognize such a role. 
It is likely that both positions are correct, i.e., that developmental changes in 
abstract functioning are accompanied by developmental changes in both the 
verbal symbolic system and in imagery, and that the two systems interact in 
some manner that remains to be understood. 


Werner and Kaplan on the Development of 
Abstract Symbolization 


Werner and Kaplan (1963) discuss developmental changes relevant to 
the present discussion in terms of progressive “distancing” between symbolic 
vehicle and referential object. The authors apply the concept of distancing to 
the external form (e.g., object and word) and the internal (cognitive) form of 
both components. From a primitive level of functioning, in which inner and 
external forms of both vehicle and referent are scarcely distinguished from each 
other, there is an increased differentiation (distancing) as the individual de- 
velops, so that the object, external symbol, and inner representation become 
increasingly distinct. This involves increased abstractness in the meaning of a 
referent itself, as well as in the symbols and cognitive representations, and the 
linkage between symbol and referent is carried through their inner form. Thus: 


As the inner form of the referent becomes more abstract so too must the inner 
form or inner dynamic schema constituting the symbolic vehicle. An abstract 
reference therefore requires a vehicle in which the inner form is not inti- 
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mately tied to the external form. . . . Indeed . . . the more “primitive” a 
[symbolic] medium, . . . the more difficult it is to employ the medium for the 
representation of relatively abstract concepts or abstract conceptual relations; 
the only way such a task can be meaningfully executed is by concretizing 
the referent (pp. 48-49). 


The authors later describe research illustrating such concretizing of the time 
dimension through the nonverbal media of expressive lines and visual imagery. 
A study (p. 425 ff.) concerned with imagery is particularly interesting and rele- 
vant here because it illustrates one way in which imagery can serve abstract 
functions. Subjects under hypnosis were asked to transform a series of sentences 
into imagery, Later, when awake, they described their images. Each of four 
groups of four sentences contained the same verb, but the tenses varied, For 
example, one group included the sentences He fights, He is fighting, He fought, 
and He will fight. The subject’s task was to represent, in his images, the agent 
(“he”), the action (“running,” etc.) and the temporal locus of the agent’s action, 
Six principal means for referring to temporality were identified: agent charac- 
teristics, agent state or posture, situational elements, phases of a natural event, 
spatial relation of the agent’s action to the situational context, and qualities 
inherent in the medium. For example, He fought was represented variously by 
“an old man with a broken leg,” a “soldier lying dead,” etc.; He will run by 
“an empty track , . .,” and so on. In general, the means of reference to time 
were intimately fused with the means for referring to action—about-to-begin- 
running, just-finished-fighting, thinking-all-the-time, etc, Furthermore, in most 
instances the image was relatively personal and idiosyncratic, in contrast with 
the communal (conventional) nature of language. Finally, it is particularly 
noteworthy that the subjects’ descriptions indicate that the images serving the 
abstract functions are highly specific in their content. Comparable findings were 
obtained in a later study involving compound sentences expressing thought rela- 
tions (see Chapter 13). 

Concerning nonverbal media, Werner and Kaplan conclude that imaginal 
and linear representation are genetically early forms of symbolization, with 
imagery being the more primitive. The linear medium provides a more abstract 
medium (lines rather than concrete pictures). However, “it is only at levels of 
linguistic codification that one observes a progression towards the attainment 
of full-fledged means for the differential articulation of the various aspects of 
an event” (p. 438), Nevertheless, their observation that subjects can represent 
abstract dimensions such as time in visual imagery, however idiosyncratic or 
personal, is of considerable theoretical interest in relation to the functions that 
can be attributed to images. 


Binet’s Study of the Development of Abstract Images 


That similar modifications in the characteristics of modes of representa- 
tion occur in adults as a function of specific experience is suggested by a 


Development and Functions of the Symbolic Systems 25 


study of chess players by Binet (1966 translation). From his observations of 
blindfolded chess games and interviews with the players, Binet concluded that 
the blindfold game depends on the interaction of visual and verbal memory. 
The visual image is, however, more an “act of imagination” rather than of mem- 
ory, constructed from verbal information supplied by the announcer of the 
game. Particularly significant is the observation that the imaginal representation 
of the chessboard decreases in clarity of detail as the player's experience in- 
creases, Binet divides players into three categories according to experience, The 
first group, “plain amateurs,” tell Binet that they 


. .. imagine the chessboard exactly as if they were actually looking attentively 
at the board and the pieces. They retain a veritable mental photograph in 
which the board appears clearly with its black and white squares, and all the 
pieces are present in color and with their characteristic shapes, Some play- 
ers . . . carry this individualization of the image to such an extreme as to 
visualize even the imperfections, the nicks and scratches of their own set (p. 
156). 


Binet notes, however, that many of these subjective accounts are exaggerated, 
that insignificant details are lacking in the image, which therefore represents a 
first degree of abstraction. 

Abstraction becomes more important in Binet's second category of chess- 
players. Their representation of the chessboard is still visual but the image is 
unclear, impressionistic, and simplified, This shift toward abstractness of imagery 
proceeds further in the case of the third category, whose visual images “are 
stripped of all material and concrete baggage” (p. 158). All color disappears 
and the chessmen are distinguished simply as friend or foe. Concrete details 
are unimportant but the geometry of the situation—the direction of movement 
of a piece and the number of the square where it must stop—is retained, These 
players utilize visual memory, but “it lacks . . . concrete, pictorial quality. 
Though visual, it is an abstract kind of memory . . . a geometrical memory” 
(p. 160), Occasional players carry the abstraction still further, apparently pro- 
ceeding with little or no reportable imagery, Thus, “the experienced player 
leaves the concrete visual image of the chessboard to the mere amateur; to put 
it mildly, such a view is useless and naive. In general, the good player depends 
surely on abstract memory” (p. 161). 

Although not derived from controlled experiments, the preceding evidence is 
remarkable, It is based on astute observations of numerous chess games and 
interviews with many players of varying levels of proficiency, whose reports, 
Binet notes, are in fundamental agreement with each other, The evidence goes 
beyond casual anecdote in suggesting that imagery evolves toward more abstract, 
simple, and schematic forms as a function of repeated experience with a par- 
ticular task. The differential experience is reflected in individual differences in 
the reliance on and concreteness of the imagery. 

The changes described by Binet appear to demonstrate schematization of 
memory based upon repeated experience with a particular task. Such schematic 
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or generic images have long been assumed to be part of man’s symbolic reper- 
toire and their nature and function received detailed treatment in the early 
literature on thinking (see Humphrey, 1951, Chapter 9), Recently Hebb (1968) 
has argued for the plausibility of such images, and proposed a speculative theo- 
retical model in terms of hierarchies of cell assemblies representing the physio- 
logical substrate of levels of abstraction, A related idea is the concept of schema 
as used in the sense of a representation for a class of objects or a generalized 
situation (Woodworth, 1938), as distinguished from Bartlett's (1932) more 
general use of the term. Such memory schemata have been described and inves- 
tigated as representations that encode redundant aspects of the environment, 
making for economical information storage (e.g, Attneave, 1954, 1957; Ed- 
monds & Evans, 1966; Oldfield, 1954). Although the form of the abstract 
representation remains uncertain, recent experimental evidence indicates that the 
schematic information can be abstracted very efficiently from instances stored 
in memory (Posner & Keele, 1968). The “generic image” may be one mani- 
festation of such schema in conscious thought. Abstractness of imagery in this 
sense is to be distinguished, of course, from the idea that specific images can 
have an abstract function, as suggested in Werner and Kaplan’s discussion of 
the concretization of abstract concepts. 


Concreteness-Abstractness of Verbal Processes 


The ontogenetic development of symbolic processes from concrete to ab- 
stract has been discussed so far in terms of a shift from imaginal to verbal modes 
of representation, and of imagery from relatively static and concrete to more 
flexible, creative, and schematic forms, A comparable genesis of verbal sym- 
bolic processes can be inferred from the evidence that language progresses in the 
direction of greater abstractness as the child develops. R. W. Brown (1957), 
for example, compared adult and child vocabularies and found that the nouns 
used by children are more likely to be concrete and “picturable” than are the 
nouns used by adults. Such a developmental sequence is, in fact logically in- 
evitable since the learning of abstract words depends on the prior acquisition 
of “object-words,” which Russell has defined, “logically, as words having mean- 
ing in isolation, and, psychologically, as words which have been learnt without 
its being necessary to have previously learnt any other words” (1940, p. 65). 
The evolution from concrete to abstract has been postulated not only in rela- 
tion to the psychological but to the historical Progression of language as well 
(see R. W. Brown, 1958; Werner & Kaplan, 1963). Of course, such statements 
gloss over many complexities. It is recognized, for example, that language de- 
velopment within the individual is not simply a unidirectional progression toward 
greater abstractness, for descriptive language also becomes increasingly dif- 
ferentiated and specific as the child develops, From the word dog, he moves to 
a mastery of labels for different types of dogs as well as an understanding of the 
concept mammal, Thus verbal processes apparently become increasingly effi- 
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Æ ent both as a descriptive system for concrete objects and events and as a means 
> S expressing abstract ideas. 

It can be concluded that modes of representation generally evolve toward 
re abstract and flexible forms—from concrete to more abstract imagery, over- 
=> “Ping with the emergence of verbal symbolic processes, which in turn become 
ore abstract (as well as more differentiated and precise). This is not to sug- 
> <= St that one symbolic mode is replaced by another, although this has some- 
= æ cs been implied, as we shall see later. Instead, it may be assumed that new 
s= = des are added to the symbolic repertoire of the individual and that their 
aa ae Æ lization is a function of situational demands, just as their original develop- 
SSS A presumably occurred in the interests of utility. Furthermore, it is likely 
«æ E> =t the modes continually interact in their functioning. These points are aptly 

— = a= nmarized by Reitman (1965) as follows: 


Human information processing . . . may be taken as basically perceptual, 
with words and language operating upon the basic perceptual system. We 
describe the world and react to verbal descriptions by calling up, constructing, 
and manipulating percepts. Anyone who has watched pre-verbal children cope 
with their environment has evidence of the power and effectiveness of these 
nonverbal information-processing capabilities. Whether or not some people 
process information without a perceptual component (employing, if you like, 
imageless thought), it is likely that a great deal of human thinking makes 
use of perceptually coded cognitive elements and processes for manipulating 
them, even in cases involving what we usually think of as abstract concepts. 
.. + The acquisition of language, in other words, ought not to be thought of 
as abolishing the underlying perceptual system which . . . evidently continues 
to guide judgments, decisions, and behavior and otherwise to serve as an 
operating substrate for thought (pp. 250-251). 


“Ve are far from having more than an elementary understanding of the nature 
œ= ææ Æ = development of such interacting symbolic systems, although the studies 
maa == «ribed above represent important advances in that direction and guide the 

== «> retical speculations that are necessary. 

om o summarize the concrete-abstract functional distinction, the developmental 
—— —— ics inspired by Piaget, Bruner, and Werner all involved the assumption 
w a = _ images are specialized for the representation of concrete objects and events, 
C— “=> æ eas inner speech is functionally useful in dealing with abstract problems, 
thee oe <— epts, and relationships. Some of the evidence discussed above supports the 
hy “ze ctical distinction in a relative sense and it will be retained as a working 
ic “thesis in subsequent chapters dealing with problems of meaning, associa- 
Ot œ — and memory. That this cannot be a rigid functional distinction is indicated 
in _ = e one hand by the apparent development of relatively abstract (schematic) 
Orme = «s and concretization of abstratt ideas in the form of specific images, and 
aa = E other hand by the fact that words can represent concrete objects and 

=œ Æ; in addition to describing relationships and abstract ideas. Despite the 
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overlapping functions, however, images can represent concrete perceptual fea- 
tures of situations in a way that cannot be accomplished by means of words, as 
evidenced by such examples as counting from memory the number of windows 
in one’s house (Shepard, 1966). Conversely, images are of little or no func- 
tional significance in dealing with highly abstract concepts, although they may 
play a heuristic part in some instances, as Reitman’s discussion suggests. 


STATIC VERSUS DYNAMIC FUNCTIONS 


A number of major theorists from William James to the present have 
distinguished between representational processes that have a static function 
and processes that fulfil the dynamic function of transitions from one specific 
thought to another. A clear statement of such a distinction and a review of the 
analogous views of other writers is presented by Berlyne (1965), who distin- 
guished between situational and transformational thoughts. Situational thoughts 
represent stages in ongoing problem solving behavior or thought, whereas trans- 
formational thoughts refer to processes that effect a transition between the rep- 
resented situations. The former, it may be noted, could represent intermediate 
Stages in a sequence of thoughts leading to some ultimate (symbolic or real) 
goal, or they could represent the ultimate goal itself, the attainment of which 
terminates a particular symbolic or overt response sequence. In both instances, 
the situational thoughts will be seen as serving as “sign-posts” which guide the 
symbolic processes or give thinking the direction that Berlyne particularly em- 
phasizes. In the case of the representation of a goal, the motivational function 
of the symbolic process and the relation of the present distinction to such classi- 
cal theoretical concepts as primary process thinking, expectations, fractional 
anticipatory goal responses, and the like, becomes apparent. The discussion 
thus deals with problems of rather general theoretical significance, although the 
present aim is to provide a framework within which the specific problems of 
verbal learning, memory, and language will later be conceptualized, 

Like so many of the seminal ideas in contemporary psychology, this one was 
anticipated by William James (1890), specifically in his chapter on the stream 
of thought. The relevant distinction is between the “substantive part” and the 
“transitive part” of the stream as developed in the following passage, which is 
concerned with the moment-to-moment alterations in the rate of change in 
ongoing thought: 


This difference in the rate of change lies at the basis of a difference of sub- 
jective states of which we ought immediately to speak. When the rate is slow 
we are aware of the object of our thought in a comparatively restful and 
stable way. When rapid, we are aware of a passage, a relation, a transition 
from it, or between it and something else, As we take, in fact, a general view 
of the wonderful stream of our consciousness, what strikes us first is this 
different pace of its parts. Like a bird's life, it seems to be made of an alterna- 
tion of flights and perchings. The rhythm of language expresses this, where 
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every thought is expressed in a sentence, and every sentence closed by a 
period. The resting-places are usually occupied by sensorial imaginations of 
some sort, whose peculiarity is that they can be held before the mind for an 
indefinite time, and contemplated without changing; the places of flight are 
filled with thought of relations, static or dynamic, that for the most part obtain 
between the matters contemplated in the periods of comparative rest. 

Let us call the resting-places the “substantive parts,” and the places of 
flight the “transitive parts,” of the stream of thought. It then appears that the 
main end of our thinking is at all times the attainment of some other sub- 
stantive part than the one from which we have just been dislodged. And we 
may say that the main use of the transitive parts is to lead us from one sub- 
stantive conclusion to another (Vol. I, p. 243). 


The static-dynamic conceptual distinction appears in various forms in more 
recent psychological theories, The properties of the “life space” as developed 
by Lewin (e.g., see Cartwright, 1959) included situational cognitive states, 
conceptualized as psychological regions and goals. Transformational processes, 
on the other hand, are implicit in the concept of locomotion, which refers to 
symbolic movement, as when the symbolized person changes regions within the 
life space. 

The distinction appears also in the final version of Tolman’s “purposive 
behaviorism.” In the original form of his theory (see MacCorquodale & Meehl, 
1954) the S-S unit, or expectancy, explicitly included situational components 
and implied a transformational construct. Thus expectancy was defined as a 
cognitive event having relational properties: when one pattern of stimulation 
(“sign”) is followed by another (“significate”), a relation develops between them 
“cognitively, centrally, perceptually,” which is the knowledge that behaving in 
a certain way to the sign will eventuate in the significate. Sign and significate, 
the static components of the cognitive construct, were specified, but the behav- 
ioral (transformational) component was left implicit. MacCorquodale and 
Meehl’s (1954) suggested formalization of the theory and Tolman’s (1959) 
final statement of it explicitly introduced transformational processes into the 
cognitive construct. The S-S unit was extended to include an intermediary 
(implicit) response between the sign and significate. Thus the construct became 
S,R,S.—the S, component referring to the elicitor, R, the reaction class, and S; 
the expectandum (or significate). In their principle of mnemonization, Mac- 
Corquodale and Meehl suggest what role experience plays in the development 
of the central process: it develops not only as a result of perceptual experience 
with objects in the environment but also as a result of responding in relation to 
those objects. Their emphasis on the role of contiguous perceptual and motor 
experience in the development of an expectancy, and the implicit motor com- 
ponent in the definition of the construct itself, are remarkably similar to the 
way imagery specifically has been conceptualized by Piaget and Inhelder (1966), 
Skinner (1953), and Hebb (1968). 

The parallel can be seen particularly in the case of Piaget and Inhelder 
(1966). As noted earlier, the major developmental change in imagery that they 
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emphasized was that between static images and images of movement and trans- 
formation. They noted that imagery prior to the ages of seven or eight years is 
characterized by a static quality where movement is represented only by imagi- 
nation of successive stages of the act; later, imagery is more flexible, capable 
of representing movements and transformations, and characterized especially by 
its anticipatory quality. The earlier imagery may be based on passive percep- 
tion, but the later imagery is founded on imitative acts and can be conceptualized 
as internalized imitation, Such imagery is perceptual in the sense that percep- 
tion itself involves an act of imitation, as when eye movements trace the con- 
tours of a figure. The important feature of this analysis is that the more mature 
imagery incorporates the implicit motor components of imitative acts in its 
capacity to symbolize movements and transformations. Anticipatory imagery is 
possible only because it contains within it the anticipation of execution, or 
performance. So conceptualized, anticipatory imagery appears to be quite 
analogous to Tolman’s expectancy construct with the response component 
included. 

A comparable emphasis on implicit motor components in imagery, expressed 
in behavioristic terms, occurs in Skinner’s (1953) treatment of “private seeing” 
as an aid to “private problem solving.” The symbolic processes involved in the 
following example include highly active visual imagery, implicit manipulation of 
the imaged object, and implicit verbal responding to it. 


In the following problem . . . behavior is usually facilitated by private seeing. 
“Think of a cube, all six surfaces of which are painted red. Divide the cube 
into twenty-seven equal cubes by making two horizontal cuts and two sets 
of two vertical cuts each. How many of the resulting cubes will have three 
faces painted red, how many two, how many one, and how many none?” It 
is possible to solve this without seeing the cubes in any sense—as by saying to 
oneself, “A cube has eight corners. A corner is defined as the intersection of 
three faces of the cube. There will therefore be eight pieces with three painted 
faces. . . .” And so on. But the solution is easier if one can actually see the 
twenty-seven small cubes and count those of each kind. This is easiest in the 
presence of actual cubes, of course, and even a sketchy drawing will provide 
useful support; but many people solve the problem visually without visual 
stimulation. 

Private problem-solving usually consists of a mixture of discriminative and 
manipulative responses. In this example one may see the larger cube, cut it 
covertly, separate the smaller cubes covertly, see their faces, count them sub- 
vocally, and so on. In mental arithmetic one multiplies, divides, transposes, 
and so on, seeing the result in each case, until a solution is reached. Pre- 
sumably much of this covert behavior is similar in form to the overt manipu- 
lation of pencil and paper; the rest is discriminative behavior in the form 
of seeing numbers, letters, signs, and so on, which is similar to the behavior 
which would result from overt manipulation (p. 273). 


s Both Piaget’s and Skinner’s approaches to imagery are highly reminiscent of 
views expressed earlier by the proponents of the motor theory of thought (see, 
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for example, Humphrey, 1951; McGuigan, 1966). The difference appears to 
be that neither Piaget nor Skinner insist that the “internalized imitation” or 
“private seeing” need be manifested in peripheral motor reactions, The same is 
true of Hebb’s (1949) informal statements, noted earlier, concerning the role 
of eye movements in the generation of images. His observation was that eye 
movements (or imagined movements) facilitate the formation of a clear image 
of a pattern such as a triangle, not that they are completely necessary for it. 
Evidence on these points is provided by eye-movement records, which have 
been found to correlate with the direction of reported activity in dreams (Dement, 
1965) as well as during waking imagery (Antrobus, Antrobus, & Singer, 1964). 
However, Singer (1966) also reports an absence of eye movements during day- 
dreamlike thought, much as Perky (1910) had found for images of imagina- 
tion. Thus explicit movements are sometimes appropriately associated with 
imagery and sometimes not, posing an interesting problem concerning the pre- 
cise function of motor responses during thought, which will be considered fur- 
ther in a later context. What is relevant here is the conclusion that a motor 
component (implicit or explicit) appears to be generally characteristic of images 
of movement, and of the transformations involved in the generation of an in- 
tegrated figural image or the solution of more complex problems requiring visual 
thinking. The motor component somehow facilitates the transition from one 
substantive part of the stream of thought to another. 

Thus far we have considered only the properties of imagery in relation to 
static and dynamic functioning. What are the capacities and relevant character- 
istics of verbal processes in this regard? It is possible to analyze the function 
of language in a fashion paralleling the analysis of imagery. Concrete nouns 
and noun phrases, like static images, fulfill a representational function—they 
symbolize objects and situations. Action verbs or verb phrases effect transitions 
in the stream of thought by virtue of their capacity to represent movement and 
change. The latter, like images of action, have a “motor” component, but in 
the case of words that component is entirely semantic, emerging, for example, 
as an activity dimension in factor analytic studies of meaning (Osgood, Suci, 
& Tannenbaum, 1957). This static-dynamic distinction in verbal processes has 
validity in the obvious and rather trivial sense that it refers to conventional 
distinctions in form class and grammar. Whether it has psychological signifi- 
cance in relation to problems of learning and memory is the important question— 
one that will be considered in due course (see especially Chapter 11)—but a 
possible theoretical limitation must also be faced. 

Berlyne (1965), who accepts the usefulness of words as situational (that is, 
labeling) responses, rather surprisingly argues that verbal Processes are defi- 
cient in their capacity to represent transformations. This follows specifically from 
his interpretation of transformational thoughts as derivatives of overt responses 
that have been effective in producing environmental change. Words cannot do 
this except through social mediation, that is, by influencing the behavior of 
other individuals. Berlyne cites no direct evidence for such a functional limita- 
tion in verbal patterns of thought and, on the face of it, the contention does not 
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seem reasonable, especially since he adopts the view that images can represent 
transformations, Why should images be attributed with such a capacity and 
verbal processes not? The answer apparently lies in the motor components 
that are assumed by Berlyne to be part of the derivational history of images 
for essentially the same reasons that have been discussed here. Nevertheless, his 
arguments are not sufficient justification for attributing a transformational limi- 
tation to verbal processes, for images as symbolic processes include at most a 
motor component, Such covert responses may originally have been effective 
overt responses that produced changes in the stimulus field, but the perceptual 
experiences that must have accompanied the responses, and from which the 
images must partly derive, could have had no such effect in a direct sense. 
Verbal responses (and verbal thoughts) can, and obviously do, accompany 
motor responses that effect environmental change, and the two may become 
associatively linked through such experience just as sensory images and their 
motor components are assumed to do. There appears to be no logical reason 
for assuming that these components are differentially effective in later trans- 
formational thinking when the accompanying (active) symbolic system is verbal 
than when it is perceptual (i.e., imaginal). The motor component may some- 
how be more intrinsic to images of movement and transformation than to verbal 
symbolizations of action, but it is difficult to see how this in itself would make 
the former a more effective vehicle of thought. 

In a sense Berlyne’s view of the relative efficacy of images and words seems 
directly contrary to Bruner’s assertion, noted earlier in this chapter, that imagery 
is a sluggish mode of representation because of its “lag and slow transform- 
ability” (Bruner et al., 1966, p. 40), whereas verbal symbolism is an “extraordi- 
narily swift system.” Assuming that the statement applies to the dynamic, active, 
function of the symbolic modes as it is being discussed here, I must reject 
Bruner’s contention and agree partly with Berlyne. Images appear to be effec- 
tive modes of representing static situations as well as changes in situations. 
Indeed, subjective reports of their role in creative thinking (surely the ultimate 
in transformation thought) suggest that imagery is the very basis of swift crea- 
tive leaps of imagination (Rugg, 1963). We will later have occasion to see the 
relevance of this viewpoint for the conceptualization of associative learning 
as well. 

With respect to verbal processes, on the other hand, my position is a compro- 
mise between Bruner’s and Berlyne’s. I assume that the verbal system can serve 
both a static, or representational, function and the dynamic function involved 
in transformational or transitive phases of the stream of thought. However, 
neither images nor words ordinarily act as independent processes but interact 
continually in both functions. A static situation may be identified (labeled) 
verbally and then transformed into imagery in order to facilitate concrete sym- 
bolic manipulation of the elements of the situation; a concrete situation may 
be given nonverbally, perceptually, and new (potential) relations among the 
elements may be conceived verbally, and so on. Which mode will be functionally 
dominant in a given situation will depend on the nature and demands of the 
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situation. One of the important determining characteristics, already consid- 
ered, is the abstractness-concreteness of the situation or task: Imagery is par- 
ticularly functional when the task is relatively concrete, and verbal processes 
become increasingly necessary for both the “flights” and the “perchings” of the 
stream of thought as the task is more abstract. These functional differences are 
presumably related to the differential availability of images and verbal processes 
in abstract task situations (see Chapter 3). 

Another important determinant of the “preferred” mode is whether the task 
is a sequential one as opposed to one in which the elements are simultaneously 
given or in which the elements can at least be dealt with independently of each 
other. This leads to a consideration of the symbolic modes in terms of their 
relative efficacy as parallel and sequential processing systems—a distinction 
closely related, as we shall see, to the static-dynamic one just considered. 


PARALLEL VERSUS SEQUENTIAL PROCESSING 


Visual perception is characterized by its spatial properties. The receptors 
and higher neural elements of the visual system are spatially organized, capable 
of receiving, transmitting, and processing information simultaneously given in a 
spatial array. Stated another way, the functional elements of the system are spa- 
tially parallel and it is accordingly viewed as a parallel processing system. To the 
extent that visual imagery is analogous to visual perception, it can be similarly 
regarded as a symbolic system specialized for parallel processing of informa- 
tion. It involves what Susanne Langer (1942) termed presentational or non- 
discursive symbolism. 

Auditory perception, on the other hand, is a system specialized for dealing 
with temporally (serially) organized stimulus patterns. To the extent that the 
verbal symbolic system is linked to the auditory sensory modality, it must 
therefore be characterized as a sequential processing system. This is most obvious 
when we are dealing with auditory speech input. However, the verbal system 
is also sequentially organized as a symbolic system by virtue of its syntactical 
nature: the grammar of a language involves a temporal ordering of its elements. 
Thus, “. . . all language has a form which requires us to string out our ideas 
even though their objects rest one within the other; as pieces of clothing that are 
actually worn one over the other have to be strung side by side on the clothes- 
line. This property of verbal symbolism is known as discursiveness . . .” 
(Langer, 1948 reprint, pp. 65-66). There is, of course, flexibility in the se- 
quential ordering to the extent that different grammatical transformations can 
be used for saying the same thing, but within any acceptable alternative, the 
information conveyed (the meaning of the pattern) depends on what came 
before and what is yet to come in the sequence. The difference in meaning 
between “The boy hit the girl” and “The girl hit the boy” results from a dif- 
ferent ordering of the words. In this fundamental sense, the verbal symbolic 


system must be viewed as a sequential processing system. 
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The above distinction between visual and verbal system is generally recog- 
nized and we can accept it as valid up to a point but in need of qualification, 
Neisser (1967) distinguishes between systems that are spatially parallel and 
ones that are operationally parallel. The former is characteristic of the visual 
system specifically, as already discussed, in that simultaneously given information 
can be processed over a broad area of the retina, and Neisser gives other illus- 
trations in connection with pattern recognition systems generally. An array of 
tuning forks, for example, operates as a parallel recognition system for fre- 
quency in that a tone sounded near the array is accessible to the array and in 
a sense “compared with” the whole array at once, but causes vibration only in 
the fork with a similar resonating frequency. The other sense of the principle 
of parallel processing is the functioning of systems that are operationally par- 
allel—items of information can be processed or operations carried out independ- 
ently of one another. The defining property of such a system is not simultancity 
of functioning, as in the case of spatially parallel systems, but rather that the 
functioning of any element in the system does not depend on the outcome of 
the functioning of another. They may function serially, one at a time, but 
independently. 

Neisser also distinguishes between serial and sequential processing. An ac- 
tivity can be spatially serial, as in the case of reading letters from a tachistoscopic 
display from left to right or vice versa. The term sequential processing, however, 
refers to the manner in which a process is organized—it is sequential when the 
successive steps involved in its functioning are interdependent, the outcome 
at one point determining the next step in the sequence. 

Neisser’s analysis helps to clarify the functional properties of imaginal and 
verbal symbolic systems, Visual imagery can now be interpreted as a parallel 
processing system in both the spatial and the operational sense, with a potential 
capacity for serial processing by virtue of the dynamic properties discussed in 
the preceding section. These characteristics can be informally demonstrated by 
an observation that, as far as I have been able to determine, anyone can easily 
verify. Consider the following task: Form an image of an upper-case block letter 
such as E , and from the image, count the angles or corners beginning, say, 
at the upper right-hand corner of the middle bar, moving counterclockwise. I 
find that I am able to do this easily and accurately beginning at any point, 
moving in either direction. I have presented others with the task and they find 
it equally easy, with any letter of the alphabet. 

A number of points should be noted. The most obvious one is that the task 
involves parallel processing in the spatial sense. But it is operationally parallel 
as well, in that one can begin the counting at any part of the imagined outline 
and move in either direction—there is independence at least with respect to 
the starting point and direction of the mental operation. The independence is 
limited, however, in that maximal efficiency is obtained only if one moves 
around the figure systematically, imposing serial processing on a spatial pattern. 
This is not a limitation on the scanning of the imagined figure; one can move 
about the figure freely from any corner to another, indicating complete opera- 
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tional independence with respect to the elements of the implicit perceptual task. 
Doing so in the case of the counting operation, however, imposes an additional 
load on memory in that it is difficult to keep track of what corners have and 
have not been counted. Serial processing minimizes the memory load in that 
it is necessary only to remember where on the imagined figure the counting was 
begun. Beyond this, the counting operation itself (as distinct from the imaging) 
involves sequential processing, for the elements of the numerical series are 
interdependent. 

Let us compare this example with one used by Hebb (1966, 1968) to illus- 
trate the serial properties of imaging. The task is to form a visual image of a 
moderately long word, such as university, and from the image read off the letters, 
first in one direction, then the other. The speed of the operation is typically 
much faster in the left to right direction than in the reverse. This is not a limita- 
tion on perceptual scanning, Hebb argues, since the speed of reading off the 
letters from the printed word itself is almost as efficient in either direction. Hebb 
interprets this evidence to mean that a mental image cannot be considered 
analogous to a photographic image. Instead, it involves a process with a direc- 
tional component corresponding to the direction of the perceptual and motor 
experiences originally involved in a task, in this instance reading and spelling. 
Given an equal amount of experience in the right-to-left direction, the imagery 
task presumably would be equally easy in either direction. While not readily 
apparent from the task of reading off the letters from a printed word, the direc- 
tional limitation does appear to be characteristic of perception, as indicated by 
tachistoscopic recognition studies involving stimulus arrays presented across the 
fixation point. The findings from such studies seem interpretable, at least partly, 
in terms of reading habits (see the discussion by Hebb, 1966). The problem is 
complex, however, and will receive more attention in Chapter 4. 

The present view is in agreement with some aspects of Hebb’s analysis of 
imagery and in disagreement with others. Considering the task of counting the 
corners of an imagined block letter in terms of Hebb’s analysis, one could 
argue that the original perception of actual block letters involves parallel proc- 
essing in that eye fixations jump around from point to point more or less at 
random, rather than in a particular direction sequentially. Accordingly, parallel 
processing of the image is also possible. The difference between Hebb’s treat- 
ment and mine is in the emphasis here on a separate sequential processing sys- 
tem. In Hebb’s analysis, imagery could be said to carry a directional tag derived 
from the original perceptual activity on which it is based. (A general model of 
sequential memory incorporating such a feature has been proposed recently by 
Bryden, 1967). Serial ordering in this sense is an intrinsic part of the imagery 
process itself, In addition, however, I assume that serial or sequential processing 
can be superimposed on the imagery. This seems to be the case in the corner 
counting example, where the numerical component of the task is sequentially 
organized but the scanning process otherwise is not. The task of reading off the 
letters from a word image similarly requires sequential processing because it 
incorporates a sequentially organized verbal system to such a degree that non- 
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sequential scanning is difficult. Indeed, it is possible that, instead of first gen- 
erating a word image and then reading off the letters, one must first say the 
letters to oneself in order to generate the image (see further below). The greater 
difficulty of processing the image from right to left could thus be explained in 
terms of the greater difficulty of spelling words backward, rather than any direc- 
tional bias in the visual image per se. 

Turning now specifically to the verbal symbolic system, we find that it involves 
parallel as well as sequential processing features. It is not spatially parallel, since 
it is functionally linked to the auditory-motor system, but it is operationally 
parallel with respect to its lexical features: Words appear to be relatively inde- 
pendent in their availability as units. So, too, are phrases and sentences as 
integrated grammatical units. It is sequentially organized with respect to the 
phonetic components (e.g., syllables) of its word units and, as already noted, 
the arrangement of words within the grammatical units. Taken together, these 
features result in the hierarchical structure so characteristic of language (see 
G. A. Miller, Galanter, & Pribram, 1960); it is comprised of units within 
higher-order units, In a sense, there is considerable freedom of choice or inde- 
pendence of the units at any level—one is free to say what one wants and there 
are many different ways of saying it. But at any level of the organizational 
structure, the meaning of what is said is largely determined by the sequential 
arrangement of the units. Thus the verbal system as a whole functions always 
both as an operationally parallel and as a sequential processing mechanism, 
although the two functional characteristics can be separated experimentally for 
analytic purposes. 

The postulated superiority of the verbal system for the processing of sequential 
information is illustrated rather directly by the results of recent experiments 
on serial processing in visual and speech imagery by Weber and his associates 
(Weber & Bach, 1969; Weber & Castleman, 1970). These investigators required 
their subjects to run through the alphabet mentally, either by speaking the letters 
silently (speech imagery) or by visualizing them appearing one at a time, as 
on a movie screen (visual imagery). They found that processing time was much 
faster for speech imagery (about six letters per second) than for visual imagery 
(about two letters per second). They concluded that the two imagery modes 
differ fundamentally in the manner in which they process information. The 
present analysis specifies the essential difference: The speech system is special- 
ized for processing of verbal sequences such as the alphabet, the visual-image 
system is not. Indeed, it may be more accurate to say that the alphabet is a 
self-contained sequential unit stored in the speech system in such a manner 
that each letter name readily arouses the name of the next letter in the sequence. 
The letters are visual entities that can be generated sequentially only under the 
control of the sequentially-organized speech system. In other words, the letters 
must first be named implicitly before the images can be generated in correct 
sequence. Weber and Castleman (1970) recognized the latter possibility, but 
concluded that this could not account entirely for the difference in processing 
rates, since estimated visual imagery remained slower than verbal imagery even 
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when the time for the latter was subtracted out as a component of visual imagery 
time. However, they overlooked the possibility that it may take more time to 
generate an image to a letter name than it does to name the next letter in the 
verbal sequence, The former involves an associative relationship between sym- 
bolic systems, the latter, between the organized components within one symbolic 
system. Such distinctions will be discussed fully in the context of a theory of 
meaning to be presented in the next chapter. 

To summarize the proposed functional distinction for both imagery and 
verbal processes, imagery is basically a parallel processing system in both the 
spatial and the operational sense. It is capable of sequential processing as well 
if a response sequence is intrinsic to the imagery (e.g., imagining oneself walking 
down a familiar road or street, passing familiar buildings and other “signposts” 
in their natural sequence), or if its elements are linked to sequential operations 
involving the verbal system (e.g., counting corners of an imaged letter), The 
verbal system, on the other hand, functions in an operationally parallel manner 
as well as sequentially. Imaginal and verbal systems thus overlap fully in regard 
to the capacity for operationally parallel functioning; they are differentiated 
with respect to spatial processing, which is characteristic only of imagery, and 
sequential processing, which is relatively more characteristic of the verbal sys- 
tem. These theoretical distinctions have important implications for the analysis 
of the symbolic systems in relation to perception, memory, and language, as 
will be seen in subsequent chapters. 


OVERLAP OF THE THREE FUNCTIONAL DISTINCTIONS 


The distinction between imaginal and verbal processes in terms of par- 
allel and sequential functioning overlaps with both the concrete-abstract and 
the static-dynamic distinction considered earlier. The spatial characteristics of 
imagery reflect its likeness to visual perception of concrete objects and events. 
That imagery is a parallel processing symbolic system in the spatial sense is 
therefore tantamount to saying that it is specialized for dealing with concrete 
tasks. The verbal system, on the other hand, is at once sequential and abstract 
in the case of its capacity to represent numerical order. Such instances of func- 
tional overlap do not make the distinctions identical, however; the verbal system 
is semantically abstract in the case of verbal units that represent the concepts 
truth, time, goodness, and so on, yet operationally parallel in that the abstract 
words can be used independently of one another. Conversely, concrete terms 
must be processed sequentially when their combined meaning depends on a 
grammatical context, as when one is verbally describing a concrete situation. 
Again, spatially parallel visual imagery can contribute to the solution of abstract 
problems as well as concrete ones, or represent abstract concepts (albeit idio- 
syncratically), as indicated by examples given in the section on the abstract- 


concrete functional distinction. p : 3 
These considerations serve to make the general point that the functional dis- 
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tinctions are themselves conceptually distinct, although they overlap within the 
two symbolic systems. The relations among the functions vis-a-vis the two sym- 
bolic systems can be informally summarized as follows: imagery is relatively 
better than the verbal system for representing and coping with the concrete 
aspects of a situation, with transformations, and with parallel processing in 
the spatial sense. The verbal system is superior in abstract and sequential proc- 
essing tasks. 


Interaction of the symbolic modes and functions Obviously the sym- 
bolic systems normally do not function independently of each other, nor in one 
capacity only. They must be assumed to interact continually in any but the sim- 
plest of tasks. Situations may be represented imaginally, but their elements orga- 
nized verbally; verbal stimuli may arouse associative verbal responses from storage 
systems that appear to be organized either in parallel or sequentially, as sug- 
gested by the distinction between paradigmatic (substitutive) and syntagmatic 
(sequential) processes in language (Jakobson & Halle, 1956), but words may 
also arouse nonverbal images of static objects as well as of action and trans- 
formation; and so on. 

One important hypothesis concerning the interaction of the processes is that 
images are particularly effective in promoting rapid associations while verbal 
processes give them direction. Something of this kind has been suggested, for 
example, by Rugg in connection with the requisites of the creative act, which 
are said to include “a well-filled storehouse of imagery to guarantee richness 
and freedom of association, and of ordered key concepts to guarantee organiza- 
tion of thought” (1963, p. 311). Imagery is characteristic of autistic thinking 
in general and in that context is free of logical restraints; verbal processes 
superimposed on such imagery presumably contribute order and direction. These 
hypothesized, mutually supportive functions of images and words can be viewed 
as a consequence of the relative weighting of parallel processing and sequential 
processing features in the two systems: Imagery, having both spatially and 
operationally parallel properties, is likely to be characterized by freedom and 
speed of association, whereas the sequentially organized verbal system is capable 
of providing organization to the associative process. 

These general theoretical views will be expressed in the form of more specific 


hypotheses, and their empirical implications explored throughout the remainder 
of the book. 


3 


Meaning and the 
Symbolic Processes 


This chapter presents a systematic approach to the persistent and con- 
troversial problem of meaning. The problem is central to our concern with 
imaginal and verbal symbolic processes because these are inferentially linked to 
semantic attributes of nonverbal and verbal stimuli and responses. The problem 
involves empirical and theoretical considerations. Empirically, stimulus attributes 
constitute one class of defining operation by means of which imaginal and verbal 
processes might be differentiated. Theoretically, specification of the inferred 
relations between the stimulus attributes and the symbolic processes is an essen- 
tial step toward a more general understanding of the functional significance of 
the latter. In effect, the operational-theoretical aspects of the approach to mean- 
ing are involved, sometimes along with other operations and theoretical as- 
sumptions, in the prediction of perception, learning, memory, and language. 
Accordingly, the present discussion of meaning will be restricted mainly to 
issues that are directly relevant to these later concerns, although in the course 
of the discussion we will touch on problems of more general significance. 

The problem of meaning is not only relevant to subsequent topics, but in- 
evitably overlaps with them. The inseparability of meaning from other substan- 
tive areas in psychology has been emphasized by others. Osgood (1953), for 
example, concludes that meaning and perception together “occupy the no man’s 
land of central mediation” (p. 195); F. H. Allport (1955) notes that meaning 
runs through nearly all psychological processes, giving them a common aspect 
and a kind of unity. This pervasiveness of meaning implies that it somehow has 
priority, requiring consideration before other phenomena can be adequately 
discussed. On the other hand, meaning itself depends upon the other processes. 
This can be clearly seen in the relation between memory and meaning. What- 
ever its other defining characteristics, meaning implies at the very least that 
there is information in memory storage that contributes to a sense of familiarity 
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when one is presented with a “meaningful” stimulus. Memory processes are 
more fundamental, therefore, than meaning. Nevertheless, meaning is given 
priority here as a topic of discussion because it enters into the prediction of 
the particular phenomena that are the main concern of this book. Any overlap 
in the consideration of basic processes that cut across the different areas will serve 
only to emphasize their interdependence as psychological phenomena. 

The chapter is divided into three major sections. The first deals with the 
traditional psychological approaches to meaning, thereby placing the present 
approach in the proper historical context, This is followed by a discussion of 
the two-process theory of meaning to be adopted here. Finally, specific indices 
will be proposed for the operational definition and measurement of the various 
theoretical dimensions of meaning. 


TRADITIONAL APPROACHES TO THE 
PSYCHOLOGY OF MEANING 


The psychological literature on the problem has been concerned almost 
exclusively with the meaning of verbal material (e.g., see the review by Creel- 
man, 1966). That nonverbal signs and objects themselves have meaning has 
been recognized but for some reason their explicit and systematic consideration 
in relation to problems of meaning has been generally neglected. F. H. Allport’s 
(1955) treatment is a notable exception, He defines meaning as “the process by 
which one perceives the concrete character of objects and situations” (p. 531) 
and orients his discussion of the “unsolved problem” of meaning around that 
definition. He states (p. 573) that, if we are to discover the true nature of 
meaning, we should address ourselves to the basic problem of the meaning of 
objects rather than word signs, Word signs constitute a separate meaning prob- 
lem—their meaning is wholly contingent upon the earlier formed object-mean- 
ing, and the question is how that meaning is able to recur in the object’s absence. 
We must eventually direct our attention to both aspects of the problem but, 
because it has received most attention, we shall review the most relevant psycho- 
logical approaches to the problem of linguistic meaning, 

The general approaches to the problem have included an emphasis on one 
or another of the following: (1) meaning as some kind of implicit reaction 
that words arouse, including evoked imagery, nonverbal conditioned reactions, 
and verbal associative responses; (2) a functional-behavioristic approach, which 
stresses only the relations between verbal stimuli and overt responses; and (3) 
meaning as a dispositional concept. 


Implicit-Reaction Theories 


Meaning as evoked imagery Traditional associationistic psychology 
equated meaning with ideas or images: the meaning of a word is the mental 
image it arouses. As noted in Chapter 1, such an interpretation of linguistic 
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meaning dates back to antiquity. The Greek poet Simonides (circa 500 B.c.), 
whose name figures most prominently in the origin of imagery mnemonic sys- 
tems (see Chapter 6), seems also to have expressed the imagery theory of 
meaning in the apt phrase “Words are the images of things.”! The theory was 
implicitly accepted and passed on by philosophers and psychologists, including 
particularly the British empiricists, and reached its most explicit and extensive 
expression with Titchener (1909), This view has been the topic of repeated 
controversy and a review of the main issues will be instructive because the 
theory is to be proposed here once more in a modified form. 

One of the most contentious problems has been whether images can be ab- 
stract. Titchener’s discussion succinctly identifies the problem and its classical 
origin. Following a description of his own visual images as a “picture gallery 

. . of impressionistic notes” occurring whenever he reads or hears descriptive 
verbal material, and which, for him at least, are the “vehicles of logical meaning,” 
he goes on to say: 


[This description] leads us . . . to a very important question,—the old ques- 
tion of the possibility of abstract or general ideas. You will recall the main 
heads of the controversy. Locke had maintained that it is possible to form 
the general idea, say, of a triangle which is “neither oblique nor rectangle, 
neither equilateral, equicrural, nor scalenon; but all and none of these at 
once.” Berkeley replied that “if any man has the faculty of framing in his 
mind such an idea of a triangle, as is here described, it is in vain to pretend 
to dispute him out of it, nor would I go about it. . . . For myself, I find in- 
deed I have a faculty of imagining, or representing to myself, the ideas of 
those particular things I have perceived, and of variously compounding and 
dividing them . . . [but] I cannot by any effort of thought conceive the abstract 
idea above. .. . The idea of man that I frame to myself must be either of a 
white, or a black, or a tawny, a straight, or a crooked, a tall, or a low, or a 
middle-sized man.” The dispute has lasted down to our own day. Hamilton 
calls the Lockean doctrine a “revolting absurdity.” Huxley finds it entirely 
acceptable. “An anatomist who occupies himself intently with the examination 
of several specimens of some new kind of animal, in course of time acquires 
so vivid a conception of its form and structure, that the idea may take visible 
shape and become a sort of waking dream. But the figure which thus presents 
itself is generic, not specific. It is no copy of any one specimen, but, more or 
less, a mean of the series,”—a composite photograph of the whole group. 


Titchener then suggests a resolution to the controversy, which he says involves 
a confusion of logic and psychology. It is incorrect to speak of an abstract or 
general process in consciousness (i.e., the idea or image). Only the logical 
meaning, of which the process is a vehicle, can be abstract; the process itself may 


vary in form: Fs 


1 Although we can make only passing reference to the idea here, it may be more 
than incidentally relevant that Simonides’ poetry, like his mnemonic system, was especially 


rich in imagery (Bowra, 1961). 
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Locke and Huxley, now, believed that abstract meaning is represented in con- 
sciousness by abstract or composite imagery; Berkeley and the other Nomi- 
nalists believed that imagery is always individual and concrete, and that ab- 
stract meaning is accordingly represented by the abstract term, the general 
name. But here is no alternative for psychology. Imagery might be strictly 
reproductive in form, and yet—for a certain type of mental constitution— 
be the psychological equivalent of an abstract meaning; and, again, imagery 
might be vague and indefinite, and yet be the psychological equivalent of an 
individual, particular meaning. The issue, in its psychological formulation, is 
an issue of fact. Is wordless imagery, under any circumstances, the mental 
representative of meaning? And if it is, do we find a correlation of vague 
imagery with abstract and of definite imagery with particular meaning (pp. 
15-16)? 


The discussion has a familiar ring. In Chapter 2 we considered evidence that 
Suggested that imagery might serve abstract functions in two ways: The imagery 
itself could be schematic and abstract, or abstract referents might be concretized, 
represented by specific images. In the present context these alternatives are 
applied specifically to the problem of linguistic meaning. The issue is not closed 
and I will later return to a more detailed consideration of factual evidence on 
the kinds of empirical questions Titchener raised. 

A closely related issue, which arose as an empirical problem early in the 
century, concerned the independence of meaning and image. Betts, for example, 
concluded on the basis of his own research as well as that of others (e.g., Binet) 
that logical meanings and images are independent “except for the accident of 
association, by which a meaning may call up an image equally well with an 
image calling up a meaning” (1909, p. 94). The problem of which comes first, 
meaning or image, was investigated by Moore (1915) using a reaction time 
task in which concrete nouns were the stimuli and subjects were set to respond 
when either meaning or image was aroused. His findings indicated that mean- 
ing was aroused more quickly than was an image. Tolman (1917) repeated the 
experiment, however, and from his results concluded that individuals differ in 
whether meaning or image comes first, While the majority of his subjects, like 
Moore's, showed longer reaction time under the image set, one group of sub- 
jects consistently responded more quickly under the image than under the mean- 
ing set. Moreover, they reported that visual images came before meaning. Tol- 
man suggested the compromise view that meaning depends upon image but is 
itself distinct from the latter, 

Two related points may be noted concerning this controversy. First, it was 
essentially a specific form of the imageless thought issue in that meaning inde- 
pendent of imagery is impalpable, without sensory content. Titchener himself 
tentatively (and one suspects, reluctantly) suggested (p. 178 ff.) that meaning 
perhaps need not be conscious at all, but may be “carried” in purely physiological 
terms. A second implication of the argument (essentially a corollary of the first) 


is that meaning might better be viewed as an organismic disposition rather than 
an aroused state or response. 
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The controversy persists. In a thorough review and critique of imagery-as- 
meaning, R. W. Brown (1958) recently discussed three major difficulties with 
the theory that the “click of comprehension” of a word is the occurrence of an 
image when the word is heard. The first difficulty is the classical one, discussed 
above, that images are of particular objects whereas words can be generic or 
abstract in reference. A second is essentially equivalent to the imageless-thought 
argument: Many people report a lack of mental images for terms they understand 
and use appropriately. And third, of the people who do report mental images, 
most do not report the kind of image that could explain the ability to identify 
referent instances, which again argues for the independence of meaning and 
image. These arguments must be reconsidered in the context of the theoretical 
approach to meaning that will be proposed later, for despite the objections the 
view that meaning and imagery are somehow related is tenacious. We encounter 
it again in the following section. 


Meaning as a nonverbal conditioned reaction A second version of the 
general interpretation of meaning as some kind of implicit nonverbal reaction 
appeared in conditioning theories, It was first proposed by Watson (1930), who 
substituted implicit muscular (especially vocal or gestural) responses for images. 
Occurring first as overt and then as implicit responses to objects themselves, 
by Pavlovian conditioning they transfer to words and constitute their meaning. 
The most explicitly stated, general, and productive elaboration of this kind of 
approach is Osgood’s (1953) theory of meaning as a representational mediation 
process. It evolved most directly from Hull’s (1943) concept of the “pure stimu- 
lus act” whose function it is to produce self-stimulation that can mediate further 
overt responses. The fractional anticipatory goal response, on which Osgood 
based his conception of meaning, was a specific instance of such an act. 

Osgood’s theory states that objects arouse a complex pattern of reactions, 
some of which are “detachable” and therefore conditionable to other stimuli 
(“signs”) such as words, which are repeatedly associated with the objects. The 
arousal of these fractional components of the original pattern of responses 
together with the self-stimulation resulting from those responses constitutes the 
meaning of the sign. The implicit responses are’ representational because they 
are a part of the pattern originally evoked by the object itself; they are media- 
tional in that they serve to mediate overt responses, including ones never asso- 
ciated directly with the original object. The essential components of the paradigm 
follow the sequence, S-rm-Sm-R, where S is the eliciting sign, Tr$m comprises 
the mediating process (reaction plus self-stimulation), and R is the overt (medi- 
ated) response, ae 5 

Osgood’s model is general in that the meaning reaction is not defined in terms 
of any particular response system—it may be peripheral, autonomic, or entirely 
cortical. In practice, however, the research stemming from the approach has 
emphasized affective reactions, perhaps largely because of the properties of the 
semantic differential, which Osgood and his coworkers (¢.g., Osgood, Suci, & 
Tannenbaum, 1957) have developed for the measurement of meaning. The 
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instrument consists of a series of bipolar adjectival scales such as good-bad, 
usually graded into seven steps, on which a given concept is rated. Numerous 
factor-analytic studies have consistently yielded three strong factors labeled 
evaluative (defined by scales such as good-bad, and pleasant-unpleasant), po- 
tency (e.g., weak-strong, soft-hard), and activity (e.g., active-passive, fast-slow), 
The relation between these dimensions of meaning and dimensions of emotion 
or feeling has been pointed out by Bugelski (1960). Wundt’s three dimensions 
of feeling, for example, were pleasant-unpleasant, tense-relaxed, and excited-calm, 
which bear an obvious correspondence to Osgood’s evaluative, potency, and 
activity factors, respectively. 

Nevertheless, the representational mediation process is not limited in prin- 
ciple to affective meaning but is intended to be quite general in nature. Although 
Osgood did not explicitly make this suggestion, it seems reasonable that imagery 
could be considered an aspect of meaning or one kind of meaning reaction within 
the theory. A. W. Staats (1961, 1968) has proposed just such an analysis, with 
images regarded as representing the denotative meanings of signs. Such mean- 
ing is acquired through classical conditioning, in which sensory responses evoked 
by an object transfer to verbal stimuli occurring in contiguity with the object. 
Images thus are conditioned sensations for which words function as conditioned 
stimuli, and which can serve a mediational function in Osgood’s sense. Essen- 
tially the same view of imagery has been presented independently by Mowrer 
(1960) and Sheffield (1961). A more detailed consideration of these views 
and of the supporting evidence will be presented later on. They are mentioned 
in this context to show how the imagery theory has tenaciously persisted and 
become incorporated into conditioning theories of linguistic meaning. 

In view of the possibility of encompassing imagery within the theory, it is not 
surprising that Osgood’s mediation hypothesis and other conditioning theories 
are open to the same criticisms as the older image theory of meaning and con- 
sequently “have retreated under the pressure to the same sanctuary—the central 
nervous system. Assuming that words must have immediate effects, and plagued 
by the shortages of overt effects, the conditioning theorist has revised his con- 
ception of meaning from overt response to implicit and eventually mediated 
response. Finally, behavioral meanings are found cheek-by-jowl with imaginal 
meaning inside the organism—neither revealed in action nor available to intro- 
spection” (R. W. Brown, 1958, p. 102). More recently, Fodor (1965a) has 
questioned mediation theories of meaning on formal grounds. To account for 
linguistic reference, such theories must assume that the mediating response, Tm, 
is In a one to one correspondence with the observable response. Given this 
assumption, mediation theories have no advantage over simple S-R theories, 
since the postulated mediating response is theoretically redundant. Osgood 
(1966) and Berlyne (1966) replied to the charges, the former arguing, for 
example, that he accepts the assumption of a Part-to-whole relation between rm 
and the total behavior to the thing signified, but not between Tm and the response 
to the sign (e.g., the name of the significate). Greater flexibility is therefore 
possible than Fodor assumes. The issues have not been resolved and for present 
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purposes they need not be considered in more detail, since the theoretical view- 
point to be adopted here is not mainly a response-based mediation theory. 


Verbal-associative approaches to meaning Osgood’s theory stresses 
nonverbal reactions—the fractional components of the total pattern originally 
evoked by the stimulus object—as the basis of meaning. Contrasted with this 
approach are the associative definitions and theories that place their emphasis 
on the pattern of verbal associates a word evokes. These approaches reflect the 
joint influence of the Ebbinghaus tradition, early word association research, and 
Watson’s behaviorism. They have been concerned with two aspects of the prob- 
lem of meaning—the conceptualization and measurement of (a) the amount 
of meaning, i.e., meaningfulness, and (b) interword associative relations, i.e., 
associative or structural meaning. 


Meaningfulness When it became apparent that the nonsense syllables 
invented by Ebbinghaus were not devoid of meaning, various attempts were 
made to measure their meaningfulness in terms of association value. Glaze 
(1928) first defined association value as the percentage of subjects who had 
an association to a syllable within a given time interval. Similar or modified 
methods were subsequently developed by others (e.g., Hull, 1933; Krueger, 
1934; Witmer, 1935; G. Mandler, 1956).* Noble (1952a) extended the basic ap- 
proach to real words. He formally defined meaning as a relation between stimulus 
and response, coordinating (but not equating) this definition with Hull’s (1943) 
habit strength construct. His operational definition of the meaningfulness (m) 
of a word or other sign accordingly was specified as the average number of 
continuous written associations given to the item in a standard time period (in 
his original study, one minute) by a group of subjects. 

Noble’s reference to his method as a measure of meaning has instigated vari- 
ous criticisms (e.g., Osgood, 1961), many of which can be avoided by consistent 
use of the term meaningfulness rather than meaning. Noble (1963) has in any 
case defended himself ably against such criticisms and his method has been 
widely used in studies of the effects of meaningfulness in verbal learning and 
memory. The underlying assumption in such research is that the implicit verbal 
associations indexed by m potentially serve to mediate associations between 
verbal items that are not directly associated with each other. The assumption 
is linked to the associative probability (Underwood & Schulz, 1960) or “grapnel” 
theory (Glanzer, 1962), the essentials of which were suggested by William James 
(1890, Vol. I, p. 662). The theory states that the greater the number of asso- 
ciates elicited by a verbal item, the greater the probability that one of these items 
will “hook up” with another. Although later I shall have occasion seriously to 
question the mediating efficacy of verbal associations, as indexed by m, in 
verbal learning research (see especially Chapter 8), the theory is appealing and 


2 The various methods have been reviewed and described by Underwood and Schulz 
(1960) and Goss and Nodine (1965). 
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particularly relevant to a more general conceptualization of the functional role 
of verbal associative processes. 


Associative meaning Noble’s m, like earlier measures of association 
value, was intended as a quantitative index of what might be termed potency 
of associative meaning of single words. Other approaches have been concerned 
with measuring interword associations involving two or more words, thereby 
yielding a relational or structural definition of meaning and mediating mecha- 
nisms, which is implicit in such concepts as associative probability. Verbal asso- 
ciative structure, or organization, refers to such associative relations among 
words, The limiting instance is the two-word relationship: A and B constitute 
an associative structure to the extent that they are associates of each other. 
Larger structures involve not only more items but the possibility of mediated 
relations among items—A and B may not be directly related as associates, but 
might share a common association with C. The associative relations may vary 
in strength according to how commonly items occur as associates to one another 
(as determined by word association norms, Palermo & Jenkins, 1964) or how 
many associates they share in common (associative overlap). The meaning of 
a word within this approach can be defined in terms of its location within an 
associative hierarchy, and two items may be regarded as similar in meaning to 
the extent that they share associative responses in common. 

Such an associative-structural approach has been adopted by many psycholo- 
gists in the investigation of problems of language behavior and of associative 
learning and memory (for recent statements and reviews, see, e.g., Creelman, 
1966; G. Mandler, 1968; Pollio, 1968). One of the first to investigate such 
problems systematically was Deese, who has reviewed the issues and his own 
research in a recent book (1965). His views are particularly relevant here 
because he is explicit in relating the verbal associative approach to the concept 
of meaning. He emphasized that meaning can be variously defined and that the 
empirical problems associated with the concept are broader than those raised 
by verbal associations alone. Specifically, he defines the meaning of a form as 
given by the potential distribution of responses to that form (p. 41), and argues 
further that verbal associative meaning is the largest subset of such a distribution 
that it is possible to obtain empirically by any technique (p. 43). His empirical 
program included the development of an index of interitem associative strength, 
which expresses quantitatively the direct associative relations within a group 
of words, that is, the extent to which the words tend to evoke each other as 
associates. Thus, a matrix is set up in which the same words serve as row head- 
ings (stimuli) and as column headings (responses). Each cell of the matrix 
contains the proportion of time a particular column word occurs as a response 
to a particular row word. The index is the sum of the matrix, which expresses 
the number of interconnections common to the entire group of words, Deese was 
able to show that this index is predictive of such behavioral phenomena as the 
ease with which the set of words can be learned in free recall. 

Deese’s index and numerous other measures of interword associations are 
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concerned with direct (single step) associative links between words. It is pos- 
sible also to quantify interword relations in terms of all of the common (medi- 
ating) associations as a measure of associative overlap between two or more 
words. Various measures of both kinds of relatedness have been described by 
G. R. Marshall and Cofer (1963). Generally these are based on discrete free 
association data, but such measures could also be based on continuous associa- 
tions as yielded by Noble’s (1952a) production method for measuring m. Asso- 
ciative overlap data of this kind have been considered in relation to verbal 
learning, for example by Wimer (1963). The findings from such research will 
not be reviewed at this point. What is relevant here is the assumption in all 
of this research that meaning is a verbal associative phenomenon and that it is 
possible to measure associative (meaning) similarity in terms of common re- 
sponse elements. Furthermore, while the empirical data are observable responses, 
most of the investigators who adopt this approach have been concerned with 
making inferences about the underlying, covert associative processes (Deese, 
1965, p. 4), and their research accordingly is directly relevant to the present 
interest in verbal symbolic mechanisms. 

Some have even taken the extreme position, at least in regard to verbal be- 
havior, that the mediating mechanism is entirely verbal. Such a view has been 
explicitly expressed by W. A. Bousfield (1961), who questioned the usefulness 
of the concept of meaning, particularly as the concept has been used by Osgood, 
while espousing the verbal associative view of mediating mechanisms. A basic 
term in his analysis is the representational response, which resembles but is 
distinguished from Osgood’s concept of the representational mediation process. 
The representational response to a stimulus word is not a meaning response in 
Osgood’s sense, but rather the immediate, implicit or observable emission of 
the word itself as a response—the stimulus word man evokes the implicit response 
man. Further implicit associations may then occur as responses to the repre- 
sentational stimulus, i.e., feedback stimulation from the representational re- 
sponse, and function as mediators in such situations as those involving verbal 
(semantic) generalization. The measurement of meaning using Osgood’s seman- 
tic differential scales is simply a special case of word associations, where the 
polar adjectives are themselves part of the associative hierarchy to the concept 
being rated, If the association with one of the polar terms is strong, the rating 
will be polarized toward that term. Thus, the word evil will be rated at the bad 
end of the good-bad scale because evil elicits bad as a fairly strong associate, 
Where the association to both polar terms is weak or equal, the rating will occupy 
a neutral position on the scale. 

In a reply to W. A. Bousfield, Osgood (1961) agreed that implicit verbal 
chaining can function as a mediating mechanism, but he took strong exception 
to the view that it is the only mechanism and that the concept of meaning is 
superfluous. He cites research evidence in support of his view that nonverbal 
processes, too, can mediate verbal behavior and argues that the concept of 
meaning is crucial to the understanding of such behavior. 

The debate is of considerable interest because it bears on a central issue of 
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this book—if verbal associative mechanisms are sufficient to account for verbal 
behavior, all nonverbal representational processes, including imagery, are un- 
necessary. Obviously I do not accept such a view, and abundant evidence to 
the contrary will be presented throughout the sections on learning and memory 
along with evidence indicating the role played by verbal associative structure 
in such phenomena. In regard to the specific issue of meaning as a nonverbal 
representational process versus meaning as verbal associative structure, a reso- 
lution was suggested by A. W. Staats and C. K. Staats (1959). They distin- 
guished word meaning in Osgood’s sense from a word’s verbal associates. 
Measures of the two are correlated, however, and this was interpreted to be a 
result of word-word contiguities in experience, which strengthen the connection 
between a word and its associates and, in addition, results in the meaning of 
the associates becoming conditioned to the word. Accordingly, the associates 
tend to have the same meaning as the words as measured by the semantic dif- 
ferential. Staats and Staats further asserted that words would not acquire mean- 
ing through word associations per se. Words originally acquire meaning through 
systematic pairing with aspects of the environment—a point that will be re- 
emphasized later in the context of the present approach to meaning. 

Tt should also be noted that models of linguistic meaning have recently been 
proposed that resemble the associative-structural approach in that they emphasize 
semantic structure or networks, but that do not make use of associationistic 
concepts (Katz & Fodor, 1963; Quillian, 1967). However, it has not been 
demonstrated that these models generate psychological predictions that an 
associationistic model could not handle, and it may be that no fundamental 
theoretical distinctions exist. 


Skinner’s Functional Approach to Meaning 


Behavioristic approaches to meaning have tended to stress the response 
side of a stimulus-response relation, J. B. Watson (1930) stated such a view- 
point as follows: “experimentally determine all the organized responses a given 
object can call forth in a given individual, and you have exhausted all possible 
‘meanings’ of that object for that individual” (p. 355). As previously noted, 
Noble (1952a) formally defined meaning as a relation between stimulus and 
response. His operational definition of meaningfulness, however, emphasizes the 
response side of the relation, that is, m is defined in terms of the number of 
responses evoked by a word. Similarly, meaning as associative structure is 
defined in terms of relations specified by responses to stimulus items. In all 
of these instances, the response emphasis was extended to inferences concerning 
implicit responses as the basis of meaning. Skinner’s (1957) position contrasts 
with such accounts of meaning. He states that “. . . meaning is not a property 
of behavior as such but of the conditions under which behavior occurs. Tech- 
nically, meanings are to be found among the independent variables in a func- 
tional account, rather than as properties of the dependent variable. When 
someone says that he can see the meaning of a response, he means that he can 
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infer some of the variables of which the response is usually a function” (pp. 
13-14). The meaning of a word is accordingly specified by the conditions under 
which it occurs and, apart from such a functional account, nothing further need 
be said about meaning. 

While espousing a pure functional behaviorism, however, Skinner not only 
makes use of the concept of covert verbal behavior, especially in his discussion 
of thinking, but also explicitly recognizes images (“conditioned seeing”) and 
emotions as reactions to verbal stimuli. Moreover, such processes appear to 
play a mediational role in Skinner’s analysis of verbal behavior that differs in 
no essential way from the role of representational (meaning) responses in 
Osgood’s theory (cf. Jakobovits, 1966). Semantically mediated generalization 
is involved, for example, in his analysis of metaphor and metonymy in language. 
Thus he concedes that the metaphorical extension involved in a phrase such as 
“Juliet is the sun” might have been mediated by an emotional response that 
both the sun and Juliet evoked in Romeo. Nevertheless, Skinner’s approach 
generally differs from other behavioristic accounts of verbal behavior in its em- 
phasis on identifying the environmental events that control such behavior. 


Meaning as a Behavior Disposition 


R. W. Brown’s (1958) critique of imagery and implicit response the- 
ories of meaning ultimately rests on the argument that the mediating reactions 
that supposedly are the basis of meaning are pushed inside the organism where 
they cannot be identified. In the face of such difficulties, Brown prefers an 
approach proposed earlier by C. Morris (1946) and Stevenson (1944) in 
which meaning is viewed as a behavior disposition. Thus “the meaning of a 
linguistic form appears to be the total disposition to make use of and react to 
the form” (p. 109). Brown urges that psychologists focus on the behavior itself 
and leave the central (implicit) reaction to others. In an empirical study of 
linguistic meaning, however, one cannot deal with total behavior dispositions 
but must concentrate on those particular behaviors that are somehow funda- 
mental to the full disposition. The two best examples of such behavior, he 
suggests, are the ability to name referents and the ability to react to names as 
signs of referents, It is with those that the theories of meaning begin. 

To summarize this brief review of relevant psychological approaches to the 
problem, linguistic meaning was long identified with mental images: The “click 
of comprehension,” to use Brown’s phrase, is the image evoked by a word, 
Subsequently meaning was interpreted as a conditioned response—originally 
evoked by the object, the response transfers via classical conditioning to the 
word. Originally the reference was to overt responses, but with Watson these 
were pushed back into the organism,as implicit responses, both nonverbal and 
verbal. Nonverbal implicit responses, the fractional components of the total 
response pattern originally evoked by the object, are emphasized by Osgood 
as the basis of meaning, whereas implicit interword associations are stressed 
by the association theorists. From different points of departure, Skinner and 
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Brown reject the traditional approaches, the former choosing to define the 
problem of meaning in terms of a functional analysis of verbal behavior, and the 


latter, in terms of behavior dispositions. 


THE PRESENT APPROACH TO MEANING 


In this section is presented a systematic theoretical and empirical analysis 
of meaning, which assumes that there is no fundamental disagreement among 
the approaches described above. Meaning is obviously a theoretical construct 
whose “meaning” is assigned to it. Explicitly or implicitly, the various psycho- 
logical approaches assume covert processes as part of that meaning, although 
they differ in the locus and specificity of the assumed processes. 

The analysis of meaning that I will propose is a specific expression of the 
more general theoretical orientation of the book, which coordinates imaginal sym- 
bolic processes with concrete stimuli and symbolic tasks involving them, and 
verbal symbolic processes with both concrete and abstract stimuli or tasks. It 
differs from the majority of the contemporary approaches described above in 
at least two respects: (1) its acceptance of nonverbal imagery as a representa- 
tional and associative reaction system that reflects the dominant or “core” 
meaning of certain classes of stimuli; and (2) its explicit emphasis on the mean- 
ing of concrete objects or their pictorial representations, as well as words. Since 
the analysis deals with meaning in terms of implicit reactions, we will first con- 
sider R. W. Brown’s (1958) objection to such an approach and his conclusion 
that psychologists should view meaning as a response disposition. 


Meaning: Disposition or Aroused State? 


Brown’s insistence that meaning is a response disposition rather than a 
covert reaction of some kind involves a distinction that is generally accepted 
between organismic dispositions and aroused states. The distinction is unlikely 
to provoke argument if it is so understood. Anxiety, for example, is treated both 
as a dispositional trait, or readiness to react with anxiety, and as the aroused 
state itself, the two being empirically distinguished by different operations (¢.g., 
trait questionnaires versus physiological reactions). Inasmuch as Noble treats 
meaning as analogous to Hull’s habit construct, he regards it as a disposition, 
and his m index presumably measures the average strength of that disposition 
within a given sample of subjects. To say that words have a given m value refers 
to their acquired “capacity” to evoke the overt responses definitive of the under- 
lying disposition. This logical argument applies equally to approaches such as 
Osgood’s, although the distinction between disposition and aroused state has 
not always been made explicit. ; 

The term meaning will be used here in both ways, and with reference both 
to the characteristics of stimuli and of covert as well as overt reactions. An S-R 
relationship is theoretically implied, but whether the emphasis is on the stimulus 


Meaning and the Symbolic Processes 51 


side, response side, or inferred (mediating) reaction should always be clear 
from the context. Mainly we are concerned with psychological meaning of 
stimuli, which, theoretically, refers to the capacity of words and nonverbal 
objects and signs consistently to arouse covert and overt reactions of certain 
kinds. Therefore, when we speak of word meaning, we are referring to the 
relevance of the word as a stimulus for the activation of a correlated disposi- 
tion within the person, Meaning reactions are the aroused, covert (inferred) 
or overt expressions of the organismic dispositions. For present purposes, it 
is unnecessary to speculate extensively about the nature of the organismic dis- 
position, although an analysis such as Hebb’s (1949, pp. 130-134), in terms 
of cell assemblies and phase sequence capable of forming new associations 
(meanings) and having connections with various afferent and motor systems, 
would be an acceptable kind of approach. In agreement with the general posi- 
tion of theorists such as Osgood (1953), and Werner and Kaplan (1963), I 
assume that the aroused meaning process evoked by a word or other symbol is 
an organismic reaction with affective or motor (including verbal) or imaginal 
components, or all of these at once, mediated by the neural-dispositional mean- 
ing structures activated by the symbol and the situation in which it occurs. The 
meaning reaction may be covert and not expressed in overt action (as in thinking, 
daydreaming, etc.), or it might mediate behavior. Furthermore, the mediating 
reaction may be unconscious, not verbalizable, or it may be short-circuited, in 
either case resulting in behaviors not preceded by reportable mental content 
(e.g., “imageless thought”). This analysis explicitly assumes that the meaning 
reaction aroused by a stimulus is variable, as Titchener had proposed in his 
discussion of imagery-as-meaning and as Hebb (1949) has suggested more 
recently in his neuropsychological account of conceptual activity. According to 
Hebb: 


The implication of [the analysis] is that a concept is not unitary. Its content 
may vary from one time to another except for a central core whose activity 
may dominate in arousing the system as a whole. To this dominant core, 
in man, a verbal tag can be attached; but the tag is not essential. The concept 
can function without it, and when there is a tag it may be only part of the 
“fringe”: sometimes aroused with the dominant subsystem, sometimes not. 
The conceptual activity that can be aroused with a limited stimulation must 
have its organized core, but it may also have a fringe content, or meaning, 
that varies with the circumstances of arousal (p: 133). 


The assumption that the meaning of concepts is not entirely fixed to some 
extent meets objections such as R. W. Brown’s (1958) and Fodor’s (1965a, 
1965b) to implicit reaction and image theories of meaning—the meaning state 
aroused by a symbol could be an image, a covert verbal response, an emotion, 
or none of these, depending on the stimulating conditions (see further below). 
Nevertheless, some reactions to particular symbols are more consistent than 
others and it is these that define the dominant (“core”) psychological meanings 
of the concepts. 
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Imaginal and Verbal Coding Processes and Levels of Meaning 


The organismic reactions that are the psychological basis of stimulus 
meaning can be regarded as a series of transformations and elaborations of the 
incoming stimulus information. While not always related explicitly to the con- 
cept of meaning, such an approach to information transmission within the 
individual is accepted rather generally in contemporary psychology. Various 
terms such as coding, mediation, information processing, etc., have been used 
to label the relevant processes, and numerous theoretical models in psychology 
are based on some kind of hierarchical elaboration of the properties of such 
concepts. Osgood’s mediational theory is a prime example, particularly the 
hierarchical version (Osgood, 1957) in which he postulates different levels of 
organization within the nervous system, viz., projection, integration, and repre- 
sentation. Hebb’s (1949) neuropsychological theory also involves processes at 
different levels of organization in regard to both the distinction between sensa- 
tion and perception and the elaboration of the latter in terms of the integration 
of the cell assemblies that are assumed to be the basis of perception into super- 
ordinate structures (pp. 95-98). Hebb (1968) has explicitly applied this idea of 
hierarchical processes involving first-order and higher-order assemblies to the 
analysis of abstraction in imagery and thought, with obvious implications for 
the concept of meaning (to be considered later). 

Levels of transformation, or coding, are also assumed in other contemporary 
approaches to perception and memory, in which the postulated processes range 
from short-duration sensory storage of the stimulus input, through short-term, 
to long-term memory systems with various theoretical properties (for relevant 
discussions, see Atkinson & Shiffrin, 1968; Neisser, 1967). Specific aspects of 
such models and pertinent empirical findings are surveyed at various points 
throughout this book. What is relevant at this point is the general assumption 
in all of these approaches that incoming stimulus information is transformed 
and elaborated within the organism. The initial stimulus representation fades 
rapidly, but a coded trace of some kind remains available. Pylyshyn and Agnew 
(1963) have presented a useful analysis of coding processes in perception and 
memory in such terms, They postulate that a stimulus sets up a representation 
that undergoes a continuous process of transformation as it interacts with the 
organism and its long-term memory. This results in “information overlap” or 
“system redundancy,” whose extent at any time is referred to as the level to 
which the stimulus representation has been coded. The level reached depends, 
among other things, upon the rate of coding, which in turn depends on the 
availability of various mediating processes involved in the system. The impli- 
cations of the model for perception and immediate memory are based on the fur- 
ther assumption that different responses require different levels of coding. 

The present theoretical analysis is a specific interpretation of the nature of 
the coding Processes involved at different levels of the processing of stimulus 
information. The levels might be continuous, as Pylyshyn and Agnew suggest, 
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but for present purposes it will simplify matters to postulate four discrete levels, 
of which the last three will be discussed in detail. The first level is the sensory 
storage system referred to above, which is assumed to retain relatively untrans- 
formed information for a brief period following stimulus presentation. Such a 
system has received most attention in vision following Sperling’s (1960) research 
on the “short-duration visual image.” Recently, however, Crowder and Morton 
(1969) have presented evidence for a similar acoustic system, which they refer 
to as “precategorical acoustic storage.” These sensory storage systems will not 
be viewed as related to meaning inasmuch as the properties of the transient 
trace presumably are unaffected by operations that define meaning. All further 
levels, however, do involve processes that are theoretically and operationally 
linked to meaning. These levels of meaning reactions will be described here as 
(a) the representational process (or representational meaning), (b) referen- 
tial associative reactions (or referential meaning), and (c) associative chains or 
structures (or associative meaning). Each level involves either imaginal or 
verbal symbolic processes, or both, and the analysis applies to nonverbal as 
well as to verbal stimuli. 

The representational-process level refers to hypothetical symbolic representa- 
tions that are stored in long-term memory as concrete memory images in the 
case of objects and as implicit auditory-motor representations in the case of 
verbal stimuli, At this level, objects and words as stimuli simply activate the 
corresponding representational processes within the individual. The referential- 
meaning level refers to the first level of associative reaction, which presumably 
requires the establishment of a connection between the representational image 
and the representational verbal process corresponding to a particular concept. 
At this level, therefore, an object or a picture evokes its implicit or explicit 
verbal label, and a verbal stimulus may evoke the corresponding representa- 
tional image. The reactions in each case are referential or denotative in nature. 
The third (associative) level refers to sequences or patterns of associative re- 
actions involving words, or images, or both. It includes associative meaning in 
the sense of intraverbal associations (Deese, 1965) and in addition incorporates 
the assumption of imaginal chains and structures, or transformational chains 
involving both symbolic modes (cf. Berlyne, 1965) as possible associative reac- 
tions. It can be seen that the three postulated levels of meaning vary according 
to the degree to which a given verbal or nonverbal stimulus is “connected with 
something else” (cf. Bartlett, 1932, pp. 44-45). This feature of the model 
relates it closely to the abstractness-concreteness dimension of stimulus meaning, 
as will be seen presently. 

Each of the levels will now be considered in more detail, emphasizing the 
distinctive criterial properties of each, with preliminary supporting evidence for 
the distinctions and their psychological significance. 


Representational processes and meaning This level of meaning cor- 
responds intuitively to familiarity in that the familiar has meaning for the indi- 
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vidual in the most elementary sense of “knowing” the stimulus. Familiarity 
implies that some organismic representation of a stimulus is “available.” Fur- 
ther associative connections may be lacking, however, in which case the stimulus 
has no higher-order (referential or associative) meaning. Noble’s (1963) state- 
ment that the meaningful is always familiar but the familiar is not always mean- 
ingful (in the sense of having acquired the capacity to evoke associative reactions) 
is relevant here, although the present assumption is that the availability of a 
representational process in response to a stimulus is the first stage in the devel- 
opment of psychological meaning. The term availability is used here in somewhat 
the same sense as item availability has been used by a number of theorists (see 
L. M. Horowitz, Norman, & Day, 1966; Steinfeld, 1967), with the difference 
that it is operationally linked to indices of familiarity (see below) rather than 
recall probability, which, in its strict sense, is relevant only to verbal material. 

The processes involved in representational meaning have their parallels in a 
number of theoretical systems, some of which were mentioned above. At the 
level of neuropsychological theory, the representational process can be regarded 
as corresponding to Hebb’s cell assembly—‘“the simplest instance of a repre- 
sentative process (image or idea)” (1949, p. 60). The concept is similar to 
Osgood's representational mediation process, except that I consider it desirable 
to keep symbolic representation separate from mediation, which can take place 
only when associations develop between representations. Furthermore, the as- 
sumed properties of the process are more specific here than in Osgood’s theory. 
In the case of the verbal representation, the process corresponds rather directly 
to W. A. Bousfield’s (1961) concept of the representational response, which 
refers to the implicit or explicit emission of the word itself as the initial reaction 
to a verbal stimulus. Processes at this level appear to correspond also to images 
as defined by Simon and Feigenbaum (1964) in their information-processing 
(computer simulation) theory of verbal learning. Thus: 


An image is the informational representation of an external stimulus con- 
figuration that the learner has stored in memory. [It] is comprised of the 
information the learner knows about, and has associated with, a particular 
stimulus configuration (p. 386). 


The images are constructed by a computer program (the Elementary Per- 
ceiver and Memorizer, or EPAM) as information stored in the form of symbols 
at the terminal nodes of a “discrimination net.” Incoming stimulus information 
(which can be from different sensory modalities) is sorted through the net to a 
terminal and is compared with the image (if any) stored at that terminal. If 
the two are similar, the stimulus has been successfully recognized and is called 
“familiar.” The present concern is not with the properties or usefulness of the 
model as a whole, but rather with the theoretical and empirical properties of 
the image. It is theoretically coordinated to familiarity as a variable, which is 
empirically manipulated by varying the number of exposures to the stimulus 
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configuration. Thus familiarization is the critical variable in the image-building 
process in EPAM and could be so regarded in the case of the development of 
representational meaning as viewed here, although other variables may be 
important as well. 

Another relevant feature of the image in EPAM is that it may be elementary 
or compound. The former corresponds to stimuli whose characteristics may be 
noticed but which are not decomposable into more elementary familiar stimuli. 
The compound image has elementary or other compound images as its com- 
ponents. Just what is to be regarded as elementary is specified in EPAM, but the 
problem remains to be considered in the case of the present concept of the rep- 
resentational process. One implication of this feature of the EPAM analogy 
is clear: Although representational meaning is regarded here as a primary level 
in the progressive elaboration of stimulus information, it cannot be assumed 
that the underlying processes are simple or that the level is relatively undiffer- 
entiated. Instead, we must assume that varying degrees of generalization can take 
place and are somehow incorporated into the structure of the representational 
image or verbal process. The problem will be discussed again later in the 
context of acquisition mechanisms, particularly with reference to representational 
imagery. 

We are faced with difficult conceptual problems in the case of the verbal 
representational process. In the first place, what constitutes a verbal representa- 
tional unit? Does it correspond to a phoneme? A syllable? A word? For practical 
purposes it will generally be assumed that the representational unit corresponds 
to a word. This is in agreement with Osgood’s (1963) proposal that the word 
is the characteristic unit of perceptual forms in language, as well as similar 
proposals by certain linguists who are willing to assign special status to the 
word as a unit of linguistic analysis (e.g., Uhlenbeck, 1967). Theoretically, how- 
ever, the unit can be conceptualized as varying in size depending on what has 
been experienced as the functional unit in speech. Higher-order units may be 
comprised of lower-order units, yielding in some cases a hierarchical compound 
in which the elements are relatively independent, functionally in parallel at all 
levels. For example, rainbow presumably involves a representation distinct from 
those corresponding to rain and bow. The experiences responsible for the dif- 
ferent levels of representation may be entirely distinct in such instances—rainbow 
is not simply an associative derivative of rain and bow, but a separate word, In 
other cases, however, unitization in G. A. Miller’s (1956) sense may occur 
through repeated associative continguities of lower-order elements that are 
sequentially organized and retain their individual significance as words even 
in the compound, as in the expression back and forth. 

Further problems concern the sensory-motor systems involved in verbal rep- 
resentations. Although it was defined,earlier as an auditory-motor process, we 
must recognize that the motor involvement may be minimal when the process 
is activated as an implicit “echoic response” (Skinner, 1957) to auditory verbal 
stimuli, and that auditory stimulation is not essential for the arousal of the 
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process once the individual has learned to read. Rather than being simple, then, 
the verbal representational process must be viewed as undergoing considerable 
associative elaboration during its development. The auditory-motor connection 
may itself reflect an early stage of such elaboration. Thus it is clear that verbal 
understanding developmentally precedes verbal production and, indeed, the 
latter stage may not be achieved at all, as in the case of certain individuals with 
an inborn disability to produce speech who nevertheless appear to have full 
understanding of the meaning of speech sounds (Lenneberg, 1967, Chapter 7). 
Such evidence suggests that speech must initially be represented largely in an 
auditory system, or in any case not in a speech motor system unless one assumes 
that the connections between auditory and motor-neural systems are biologically 
“wired-in,” as implied in the Liberman et al. (1967) motor-theory of speech 
perception. If this view were accepted, we could postulate that speech produc- 
tion simply involves the acquisition of the necessary peripheral motor connections 
to a pre-established auditory-motor cortical system. However, there is too little 
factual evidence in this area to warrant extensive speculation concerning the 
nature of the verbal representational system at a level where verbal understand- 
ing is possible without speech production. We must fall back on the general 
theoretical assumption that it is auditory-motor in nature, at least in normal 
subjects of speaking age. 

When the verbal representational process is activated by a visual rather than 

an auditory verbal stimulus, we must assume that intermodal association is 
involved. An auditory-motor verbal representation is already available in the 
case of the auditorily familiar word, and an association develops with a visual 
word-image (or visual representations of lower-order units, such as letters and 
syllables) as the child acquires the grapheme-to-phoneme transformational skill 
involved in reading. Or, the auditory-motor representation may develop along 
with a visual representation when the individual implicitly responds to a visual pat- 
tern in the course of learning a new word by reading. The mechanism in the 
latter case must be especially complex, involving the ability actively to construct 
new psychological structures from old elements (cf. Neisser, 1967). Despite 
the necessity of postulating visual as well as auditory-motor representations to 
account for reading, however, it will be assumed that the functional verbal 
representational system is auditory-motor in nature, This implies that the arousal 
of the system is less direct when the stimulus word is visual than when it is 
auditory. 
_ The above discussion indicates that the concept of a representational mean- 
ing process without higher-order associative properties is largely an idealized 
simplification, Generally it must be assumed that representational processes 
merge continuously with those involved theoretically in referential and associa- 
tive meaning. Nevertheless, “pure” representational processes might be approxi- 
mated by such experimental techniques as familiarization trials involving non- 
sense forms, and the availability of these processes can be operationally indexed 
by such Procedures as familiarity ratings that have been found to be a positive 
function of familiarization trials (e.g., Noble, 1963—-see further below). 


Meaning and the Symbolic Processes 57 


Referential associative reactions and meaning The second level of 
meaning theoretically involves the development of interconnections between 
imaginal and verbal representational processes, which are reflected in the ability 
to name objects or their pictorial representations on the one hand, and in 
behavioral indicators of the image aroused by the name of an object (drawing 
a picture of the object would be one criterial response) on the other. As in the 
case of representational meaning, the conception appears straightforward and 
it makes contact with proposals by others, Especially relevant is R. W. Brown’s 
(1958) discussion of meaning as a behavioral disposition, in which he specifies 
the ability to name new instances of a referent and the ability to react to a name 
as a sign of the referent as behaviors that are “functionally central” to a mean- 
ing disposition. It is these two abilities with which theories of meaning begin 
(p. 109). Such meaning reactions are central also to the present conception of 
referential meaning, but our assumptions concerning the underlying processes 
are more specific, Brown rejects the usefulness of images and other implicit 
reactions in the analysis of meaning and prefers to view meaning simply as a 
disposition—a response potential without any substantial character. In the 
present approach, however, such dispositions are assumed to have specific 
properties, being reflected in implicit labeling responses to referent stimulus 
objects, and evoked mental images to the names of the referent objects. Analo- 
gous overt reactions, such as those involved in the defining operations for refer- 
ential meaning, to be described later, presumably can occur only when a link 
has been established between the two classes of representational processes. 

Theoretically, the referential linkage may be symmetrical or asymmetrical, 
depending on the conditions of acquisition. Familiar objects and their labels 
may be experienced together in such a manner that the name evokes an image 
as readily as the object elicits its name, or the associative experiences may be 
such that verbal and imaginal referential reactions are differentially available 
to the referent stimuli. The nature of the relationship has important implications 
for areas ranging from perception to psycholinguistics, but especially in regard 
to performance in memory and associative learning tasks involving verbal and 
pictorial stimuli (Chapters 7 and 8). 


Associative meaning Whereas referential meaning involves associative 
reactions that “stay close” to the referent, associative meaning presumably 
involves the development of associative connections or an associative structure 
involving different referents or conceptual categories. The associative structure 
might be entirely intraverbal, in which case the analysis of processes at this 
level would not differ in any essential way from the traditional verbal-associative 
approaches to meaning (e.g., W. A. Bousfield, 1961; Deese, 1965) as outlined 
earlier, The present view, however, extends the idea of associative structure to 
include images as well as words. 

Associative connections presumably can become established among imaginal 
representational processes alone, thereby resulting in organized systems of 
imagery analogous to verbal associative structures, with the important difference 
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that the organization in the former case is, theoretically, spatial rather than 
sequential. In a sense the meaning of any complex object could be viewed in 
such terms—that is, the representational image, as described above, may consist 
of clusters of elementary images corresponding to components of an object, 
which in turn may be organized into higher-order structures comprised of the 
already established object images, and so on. Two points should be noted con- 
cerning such a conceptualization. First, the structures thus envisaged are assumed 
to be associatively organized—indeed, such a view seems unavoidable given the 
analogy with perceptual structures. Just as the unitary features of a complex 
object cannot be clearly perceived at once but must be viewed by successive 
fixations, so too might a representational image involve successive awareness of 
components of the object. The processing of the image may be said to “run off” 
associatively (but not necessarily in any particular sequence, since the image 
system is not assumed to be organized sequentially) even in the case of unitary 
object-representations, and all the more so when the associative structure in- 
volves different objects rather than the components of one. 

The second important point to be noted is that such associative structures 
may be hierarchically organized, presumably because the components of objects 
and classes of objects as perceptually experienced are themselves hierarchically 
arranged. Thus, for example, the component parts of individual persons and 
of groups of persons are not experienced as a random arrangement at any level 
of complexity, but as components with relatively stable and predictable arrange- 
ments in higher-order perceptual structures. Such features as the eyes and nose 
of an individual are arranged in a particular way in a face, faces on bodies of 
whole individuals, groups of individuals in “clusters” at a table, and so on (cf, 
Allport, 1955, pp. 551-566). Handel and Garner (1966) referred to such 
hierarchical perceptual structures as nested sets, in which a stimulus is perceived 
as belonging to a subset, which is in turn part of one or more other subsets, and 
so on (see also Imai & Garner, 1968), The point seems straightforward, but 
it deserves special emphasis because it has often been overlooked and even 
denied. Bruner et al. (1966), for example, suggested that hierarchical organiza- 
tion is characteristic of linguistic symbolic structures but not of iconic represen- 
tations. The present argument is that hierarchies are characteristic of perceptual 
experiences and, therefore, of imagery as well. Indeed, it could be argued that 
linguistic (semantic) hierarchies develop only because the perceptual world 
actually contains corresponding, discriminable categories independent of lan- 
guage. 

The preceding argument does not deny the involvement and central impor- 
tance of language in associative structures. In fact, it is assumed that associative 
meaning generally involves both classes of representational processes, In the 
case of familiar objects, this implies the, establishment of associative connec- 
tions between imaginal representations and verbal representations corresponding 
to those objects. Two conceptual elements such as boy and girl would accord- 
ingly involve an associative structure comprising four “elementary” representa- 
tional systems, two imaginal and two verbal, and their interconnections at the 


Meaning and the Symbolic Processes 59 


referential (word-image) and associative (e.g., word-word) levels. Which com- 
ponents are most strongly connected presumably depends on the nature of prior 
experience, as discussed below, and which component will occur as an implicit 
or explicit associative reaction to a stimulus in a given situation would depend 
on a variety of factors including the Aufgabe, as emphasized long ago by the 
Wiirzburg psychologists. Associative chains or structures involving both systems 
may follow predictable patterns yet to be discovered. For example, verbal asso- 
ciations may give direction to an associative chain, as suggested previously in 
the discussion of the functional properties of the symbolic modes (Chapter 2). 
Such direction might include a limitation on the range of associations that can 
occur to a given stimulus even when imagery is involved. The stimulus word 
fruit, for example, may evoke names of particular fruits entirely by virtue of 
its position as the superordinate member of a particular intraverbal associative 
structure, or because it first evokes a memory image of a basket of fruit whose 
spatially organized contents are “read off” verbally. In the latter case, the stimulus 
word might guide the associative reactions by maintaining attention on the fruit 
basket rather than on other images that might be aroused, such as an imagined 
table on which the basket rests, It will require unusual experimental ingenuity 
to tease apart the contributions of verbal and imaginal determinants of such 
complex associative reactions. The evidence to be presented later in relation 
to such problems as paired-associate learning and language reveal both the diffi- 
culties and the theoretical usefulness of the conceptualization. 

It was proposed above that some associative structures may be entirely verbal 
in nature, as the verbal association theorists generally assume. It will be argued 
in the following section that such a condition would be approximated in the 
case of the associative meaning of highly abstract words, relational words, func- 
tion words, and nonsense syllables. 


Abstractness-Concreteness and Levels of Meaning 


The relation to be proposed between the above conceptualization and 
the abstract-concrete dimension of stimulus meaning is a specific expression of 
the more general theoretical approach of the book, according to which imaginal 
symbolic processes are functional particularly with concrete stimuli and sym- 
bolic tasks involving them, and verbal symbolic processes are functional with 
both concrete and abstract stimuli and tasks. What follows is essentially an 
elaboration of views I have previously summarized elsewhere (Paivio, 1966, 
1969). Concreteness is formally defined in terms of directness of sensory refer- 
ence and, for present purposes, this can be taken to mean a dimension extending 
from highly abstract words (e.g., truth), to concrete words (e.g., house), to 
pictures and objects, in increasing order of concreteness. Psychologically, con- 
creteness can be defined in terms of the ease with which the stimulus evokes an 
image of an object or objects, or simply as the “picturability” of a stimulus. 
Objects or their pictorial representations obviously arouse images directly and 
pose no conceptual problem in this context. Concrete terms presumably derive 
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their meaning through association with concrete objects and events as well as 
through contextual association with other words, and thereby acquire the capacity 
to evoke nonverbal images and verbal processes as associative reactions. Abstract 
terms, on the other hand, derive their meaning largely through intraverbal 
experiences and more effectively arouse verbal associative than imaginal proc- 
esses, although the latter could also occur as reactions to some abstract terms. 
Concrete and abstract words are thus distinguished primarily on the basis of 
their differential capacity to evoke concrete images as associative reactions, not 
on their verbal associative meaning (although it will be seen later that concrete 
words also are somewhat favored in terms of the latter). This view is basically 
an old one, at least in its broad lines, An essential aspect appears, for example, 
in William James’ (1890) interpretation of “static” meaning: “The static mean- 
ing, when the word is concrete, as ‘table,’ ‘Boston,’ consists of sensory images 
awakened; when it is abstract, as ‘criminal legislation,’ ‘fallacy,’ the meaning 
consists of other words aroused, forming the so-called ‘definition’ ” (Vol. 1, 
p. 265). The present analysis differs from that of James only in its explicit 
assumption that concrete words readily evoke verbal associates as well as images. 

The concreteness dimension cannot be fully equated with levels of meaning 
as described above, although a partial correlation is assumed. Both concrete 
and abstract words obviously must develop appropriate verbal representations, 
so they are not differentiated at that level. Referential meaning refers primarily 
to objects, their pictures, and relatively concrete words, since highly abstract 
concepts such as truth, justice, and religion are, strictly speaking, not picturable. 
It is difficult in any case to conceive of an object or picture that would be 
reliably coded by such terms; conversely, abstract words are unlikely to evoke 
images that have sufficient communality to be called referent images. This is 
not to deny a relation between abstract labels and concrete situations, or images 
of such situations, but I would assume that such relations fall at the level of 
associative chaining rather than referential meaning. The word religion may 
evoke an image of a church as an associative reaction, and a picture of a church 
might arouse religion as an associate, but both are likely to be mediated by the 
implicit verbal associate church. This would be an instance of concretization of 
an abstract referent as described in Chapter 2. The analysis implies that abstract 
terms are primarily meaningful in the verbal-associative sense, with images 
possibly occurring as secondary associations to concrete verbal associates in an 
associative chain. However, images might conceivably occur directly as asso- 
ciative reactions to abstract stimulus terms as a result of idiosyncratic associative 
frequency in experience: The word liberty, for example, may promptly evoke an 
image of the Statue of Liberty, especially for persons raised in New York City. 
Such a reaction would not differ in principle from the imaginal reaction occur- 
ring to a more concrete word such as dog, which could vary in content according 
to one’s experiences with particular breeds of dogs. The analysis, therefore, 
does not imply any absolute difference in the nature of the symbolic associative 
reactions that can occur to concrete and abstract terms, but only that there are 
differences in the probabilities involved—images are more likely to be directly 
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evoked by concrete than by abstract words. In addition, it is possible that any 
images aroused by abstract or denotatively general words are somehow more 
abstract than the images aroused by more concrete and specific terms (see fur- 
ther below). 

The discussion thus far has been restricted to nouns, but it extends readily 
to other classes of words. It can be argued that verbs, adjectives, prepositions, 
and so on, are relatively more abstract than concrete nouns because their mean- 
ing depends on the verbal context created by the sentence. They can evoke 
images only by being concretized as an attribute, action, or relation involving 
an imagined object, such as a tall tree, a boy who runs, or the inside of a house 
as imaginal associations to the words tall, run, and in, respectively. It is con- 
ceivable that these images might be evoked relatively directly by such words, 
if presented individually as stimuli, but I would assume that the primary mecha- 
nism is by verbal chaining, e.g., tall first evokes the verbal associate tree and 
together they evoke the image of a tall tree. There is precious little direct evi- 
dence on the problem, although it is researchable. Ordinarily, of course, the 
concrete verbal context would be provided by a sentence containing a concrete 
noun together with its qualifiers, action words, and so on, In such instances, the 
imaginal meaning reaction is determined by the sentence as a whole (cf. Bugel- 
ski, 1969). If the concrete noun is missing, the subject must concretize the 
referent in his imagery, as in the Werner and Kaplan (1963) studies mentioned 
earlier. Such interpretations of sentence meaning will be discussed further in 
Chapter 13. 

What are the implications of this analysis for nonsense syllable stimuli? Ob- 
viously they can have verbal associative meaning, as reflected in their association 
values, but can they have “imaginal association value”? The preceding analysis 
suggests that they can, again through verbal mediation. For example, JAQ may 
be encoded as JACK and then as the image of a person named Jack. The initial 
verbal-associative phase has been investigated in a number of studies of coding 
processes in learning and memory, and one implication of the assumed second 
(imaginal) phase formed the basis of an experiment by Paivio and Madigan 
(1968). A study by Imae (1968) is particularly relevant in the present context 
because it showed that subjects were able to classify nonsense syllables into 
seven parts of speech (noun, verb, etc.). Moreover, some of the nonsense words 
that were classified relatively consistently as nounlike were further classified 
according to their concreteness-abstractness, and this variable was predictive 
of incidental recall—the subjects remembered more of the concrete-noun than 
of the abstract-noun type syllables. Presumably the two types would also differ 
in their image-evoking value, which has been found to be the major effective 
correlate of concreteness among actual nouns, but this implication has not been 
directly tested. These studies are mentioned here to indicate that the theoretical 
speculations are plausible and testable; they will be discussed in more detail later 
(Chapters 7 and 8). I hasten to add that the present discussion is not intended 
to imply that imagery is a common associative reaction to nonsense syllables 
in experimental studies in which they have been used as units. The occurrence 
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of imagery may instead require priming by instructional sets or verbal contexts. 
Nonsense syllables would therefore be particularly “abstract” in the sense that 
imagery is an improbable associative reaction, but they are obviously also low 
in verbal associative meaningfulness. 


Meaning as image We must now reconsider the old controversy. Any 
suggestion that the meaning of a word could be represented as an image must 
take account of the classical argument that images are specific, whereas all words 
(even “concrete” ones) are abstract in meaning. I have already noted R. W. 
Brown’s (1958) restatement of this argument as a primary basis for rejecting 
the image theory of meaning. More recently, Fodor (1965b) has aired essen- 
tially the same issue, phrased in terms of the mediational role attributed to 
images in the production and understanding of language. Thus, “an image of 
a particular dog cannot be the mediator for the abstract term ‘dog’ if only 
because images are unalterably individual while the term is generic. (Should the 
image that mediates the understanding of ‘dog’ be a Poodle or a Chow? And if 
it is a Poodle-image that mediates ‘dog,’ what image mediates Poodle?)” (Fodor, 
1965b, p. 385). The argument is not valid for at least two reasons, First, if 
we accept the arguments and general evidence considered earlier, images are 
not necessarily highly specific forms of symbolic representation but may be 
schematic and abstract, at least to an extent short of the “hopeless jumble” that 
would result if the generic image were to be a truly representative “composite 
portrait” (R. W. Brown, 1958, p. 88). However, even if we assume that the 
representational image is relatively specific, Fodor's arguments are logically 
wrong, as can be seen by making explicit the analogy between visual image and 
pictorial representation (or object, for that matter). Following Fodor's reason- 
ing, generic labels should not occur as responses to specific pictures (how can 
a Poodle-picture mediate the response “dog”?). Moreover, we would have 
difficulty explaining the choice of a specific object to represent the generic 
class (should a person who is asked to draw a “dog” represent it as a Poodle or 
a Chow?). The position taken here is that the reactions, whether covert or 
overt, nonverbal or verbal, are associative reactions that depend for their occur- 
rence not only on the particular stimulus to which one reacts but also upon 
one’s past experience with particular dogs and their labels and upon the situa- 
tional context (verbal or other) in which the stimulus occurs. Thus the word 
dog can arouse different images in different people and in a given person on 
different occasions, and the image is somehow representative of the specific 
meaning of the word for that person at that time. This is not to say that meaning 
is an image—the term “meaning” has broader meaning than that, as I have 
noted earlier. The claim is that images can occur as associative reactions to 
words, that these images can be dynamic and variable rather than being fixed 
“portraits” (as Brown seems to assume in his discussion), and that they can 
mediate language behavior. Furthermore, their arousal is more probable in the 
case of concrete than abstract terms, as indicated by evidence presented below. 

The arguments advanced by Fodor to some extent seem to involve the same 
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confusion between logical definition of word meaning and individual ( psycho- 
logical) reaction to words that Titchener noted in reference to the classical 
issue of abstract images and meaning. The abstract properties of objects are 
verbal and these are reflected in the conventional definition of the labels for the 
referents, e.g., the abstract (verbal) definition of the word triangle. The indi- 
vidual reaction, too, might be verbal and conventional, but it could also be a 
private image that occurs to the word and is capable of mediating further overt 
reactions to it. In the latter case, it seems appropriate to say that the psycho- 
logical meaning of the term is manifested in the image it arouses. 


Preliminary evidence for the two-process theory of concrete and abstract 
meaning Early evidence consistent with the above theory can be found in Gal- 
ton’s (1883) pioneering study of association, in which he made some remarkable 
observations concerning the nature of associated “ideas” as a function of stimu- 
lus word type. He identified three main groups of associative reactions: (1) 
verbal, e.g., imagined sounds of words as in verbal quotations, (2) sense im- 
agery, most frequently visual imagery, and (3) “histrionic” representations, in 
which he experienced a “nascent sense of some muscular action,” as in pan- 
tomiming an attitude. (These classes of associative ideas, it may be noted, show 
a striking parallel to Bruner’s (1964) categories of modes of representation if 
we equate histrionic representations with Bruner’s “enactive” mode.) Galton 
found that these reactions were related to the quality of the stimulus words 
involved, which he had categorized into three groups or “series.” His data, sum- 
marized in Table 3-1, indicated that imagery occurred most frequently to 


Table 3-1 
Percentages of Different Associative Reactions to Three Classes of Stimulus Words. 
From Galton, 1883. 


ASSOCIATION 
Stimulus Type Sense Imagery Histrionic Purely Verbal 
“Abbey” series 43 11 46 
“Abasement” series 32 33 35 
“Afternoon” series 22 25 53 


concrete stimulus words (his “abbey” series), verbal associative reactions oc- 
curred most often to abstract words (his “afternoon” series), and histrionic 
representations were aroused most often by the “abasement” series (attitudinal 
words?). Histrionic representations aside for the moment, it should be noted that 
the dominant meaning of concrete terms was expressed as often in evoked imagery 
as in “purely verbal” ideas, whereas the associative meaning of abstract terms 
was predominantly verbal. Galton’s empirical observations are thus fully in 
accord with the present analysis of concrete and abstract meaning. However, 
such a theory was not explicitly stated by Galton nor did his research in any 
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sense constitute a systematic exploration of the implications of such an approach, 
as has been done in recent studies that will be considered throughout the book. 

The following study is particularly relevant in the present context. The two- 
process theory suggests that the latency of an associated image to a stimulus 
word should be longer when the word is abstract than when it is concrete, whereas 
verbal associative latency should be less affected by variation in concreteness, 
This prediction was tested (Paivio, 1966) by presenting subjects with concrete 
and abstract stimulus nouns and requiring them to press a key either when a 
mental image or an implicit verbal associate occurred to the word. The results 
are presented in Figure 3-1, where it can be seen that reaction times were longer 
to abstract than concrete words under both the verbal and imaginal associative 
instructions but, as predicted, the difference was much greater under the im- 
agery set. 

While the finding is consistent with the two-process interpretation, it could 
be argued alternatively that the effects were mediated entirely by verbal proc- 
esses: Abstract nouns may simply arouse a longer covert verbal response chain 
under imagery instructions. Such an interpretation fails to account for the inter- 
action between stimulus concreteness and instructional set, for if imagery instruc- 
tions simply increase covert verbalization, why would they not increase imaginal 
reaction time to concrete words as much as to abstract? Direct evidence on 
the role of verbalization in such a situation was incidentally obtained in another 
study (Simpson & Paivio, 1968), an aspect of which required the subject to 
press a key when an image occurred to a stimulus word, with or without a 
subsequent description of the image. The key press latency increased significantly 
when verbalization was required, but it did so equally for concrete and abstract 
stimulus words. This finding indicates that differential (covert) verbalization 
alone cannot account for the interaction obtained in the Paivio (1966) study, 
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FIGURE 3-1. Mean reaction time (RT) in sec- 
onds as a function of associative set, and abstractness-con- 
creteness of stimulus words. Adapted from Paivio (1966). 
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and it indirectly enhances the plausibility of the view that both imaginal and 
verbal mediators were involved. 

Further evidence on the relationship between linguistic abstractness-concrete- 
ness and verbal and imaginal symbolic Processes will be considered later in this 
chapter in the context of measures of meaning, and more intensively in subse- 
quent chapters on learning and memory. We turn first to a consideration of 
possible factors in the development of meaning as it has been conceptualized 
above. 


Mechanisms in the Development of Meaning 


The most self-evident statement that can be made concerning the devel- 
opment of representational, referential, and associative meaning is that it must 
involve some kind of experience with objects, words, and their interrelations. 
The precise nature of the necessary experiences is by no means clear, however. 
The possible mechanisms include at least the three suggested in Chapter 2, viz., 
perceptual exposure, classical conditioning, and instrumental conditioning. 


Perceptual exposure Imaginal and verbal representations may develop 
initially through simple exposure to objects and spoken words, as suggested by 
the ancient wax tablet model and its contemporary versions as proposed by 
Beritoff (1965) and Penfield (1954). Both Beritoff and Penfield proposed that 
images might be stored as a consequence of a single exposure to the stimulus 
situations. The results of recognition experiments by Nickerson (1965) and 
Shepard (1967) might be taken as supporting such a view. Subjects were shown, 
once, as many as 600 pictures, which were then used in a recognition test along 
with a set of new items. An astounding 95 percent or more of the test stimuli 
were correctly recognized as old or new. However, the content of each item was 
already familiar to the subjects in the general sense and it is not known whether 
completely unfamiliar stimulus patterns would be similarly retained. Repetition 
must in any case have important effects on the availability of a representational 
system. Noble (1963) found that familiarity ratings of stimulus patterns were 
a positive function of the number of familiarization trials, indicating opera- 
tionally that representational availability is a function of exposure frequency. 
However, Hebb’s (1968) argument that perceptual exploration of a complex 
object is essential before the object is perceived as a single entity and before 
its components can be imaged clearly, suggests that passive sensory experience 
may be an insufficient condition for the unitization of perceptual elements into 
an image. This view is consistent also with Piaget’s conceptualization of imagery 
as internalized imitation, as already noted in the preceding chapter. The devel- 
opment of a representational image, therefore, does not fit the wax tablet analogy, 
according to which experience somehow impresses itself on a passive “organ of 
the mind.” It presumably results instead from active serial exploration of the 
features of an object, the consequence of which is a multifaceted image that 
also can be “scanned” serially because it incorporates a motor component. 
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Similarly, verbal representational systems presumably do not result ordinarily 
from passive auditory experience alone, but from such experience coupled with 
the motor activity involved in the production of the verbal units (cf. Liberman 
et al., 1967). It may be that speech motor activity is not absolutely essential, 
however, but that any activity correlated with the auditory pattern could become 
part of the verbal-representational meaning process. Such a conceptualization 
may provide an explanation for those individuals described by Lenneberg (see 
above) who have full understanding of speech sounds without being able to 
produce them. The verbal representational processes may indeed include se- 
quentially organized motor components, but ones derived from nonarticulatory 
rather than articulatory behavioral experience, such as might be involved in the 
manipulation of objects occurring contiguously with the hearing of a speech 
sound, 


Classical conditioning The picture presented by the preceding analysis 
is one in which object or word meaning is linked to complex associative proc- 
esses, the components of which derive from sensory-motor contiguities of 
experience. A somewhat similar conceptualization of object-meaning, expressed 
in terms of classical conditioning mechanisms, has been proposed by Sheffield 
(1961). His analysis begins with assumed sensory and perceptual “responses” 
that are completely central in locus and that need not have any motor com- 
ponents. They are subject to learning principles (association by contiguity) 
and are assumed to have both cue properties and response properties. Sensory 
responses and perceptual responses are distinguished in the theory, The former 
term refers to the innate sensory responses elicited by immediate sensory stimu- 
lation; the latter refers, in addition, to other sensory responses that have been 
conditioned to the immediate stimulation in past experience. Perceptual responses 
are thus relevant not only to our discussion of the representational meaning of 
concrete objects but also to our later discussion of referential and associative 
meaning. In Sheffield’s terms, the perceptual responses permit complete rep- 
resentation of a distinctive stimulus in its absence or when only some of its 
stimulus aspects are directly sensed. His analysis runs as follows: 


If a set of n sensory responses, Ry, Ryo, Rya... Ryn, are elicited by different 
aspects of a given stimulus object, they will become conditioned to each other 
in the course of exploration of the object, which stimulates first with one 
aspect, then with another, and so forth, as it is examined, manipulated, sensed 
with different modalities, etc. Thus an object like an orange is smelled, 
touched, hefted, peeled, tasted, etc., giving rise to a succession of distinctive 
Sensory responses which become conditioned to each other as cues. In the 
great variety of experience provided when a child becomes familiar with an 
orange, practically every stimulus aspect has sometimes preceded, sometimes 
followed, and sometimes occurred simultaneously with every other aspect, 
giving rise to a conditioned (perceptual) response pattern which is unique 
for oranges as objects and which can be elicited in relatively complete form 
by only one unique aspect of the orange... . This “cross-conditioning” mecha- 
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nism accounts for the “filling-in” property of perceptual behavior in which 
a fragment of a total stimulus-pattern “redintegrates” the whole (1961, pp. 
16-17). 


Sheffield’s analysis involves an old view of perception as a combination of 
sensory stimulation and images associatively aroused by that stimulation, which 
will be discussed further in Chapter 4. The significance of the analysis in the 
present context is that the conditioned perceptual responses contribute to the 
unique representational meaning that distinguishes one object from another. 
The total perceptual response may be “fairly labile, shifting from moment to 
moment in the particular constellation of conditioned sensory responses that 
constitute the momentary perception of the object,” but at any moment the 
set of responses “would be sufficient to provide a constellation unique to the 
actual object” (p. 17). This parallels Hebb’s analysis of the meaning of con- 
cepts, cited earlier: “The conceptual activity that can be aroused with a limited 
stimulation must have its organized core, but it may also have a fringe content, 
or meaning, that varies with the circumstances of arousal” (1949, p. 133). 
Although couched in different language, Sheffield’s interpretation corresponds 
also to Hebb’s analysis of the genesis of object-percepts and object-images in 
that it assigns importance to associative experiences involving the components 
of a complex object. 

The conditioning approach extends directly to the interpretation of the refer- 
ential meaning of words in terms of conditioned imagery. Sheffield goes on to 
say that “a complete perceptual response can be elicited by a conditioned stimu- 
lus in the absence of any of the stimulus aspects of the perceived object” (p. iB 
the most common case being that in which the perceptual response of an object 
becomes conditioned to its verbal label. The cue for the perceptual response in 
this case is completely neutral, unrelated to the stimulus object except through 
conditioning. This is the basis of the meaning of all symbolic systems, including 
especially language. Mowrer (1960) and A. W. Staats (1961, 1968) have inde- 
pendently proposed the same view of imagery-as-meaning. They regard images 
as conditioned sensory responses, i.e., fractional components of the total sensory 
response to objects that have become conditioned to words and that constitute 
their denotative meaning in the psychological sense. The process may include 
both first-order conditioning, in which the object itself is the UCS, or higher-order 
conditioning involving denotatively meaningful words as the UCSs (see fur- 
ther below). 

Classical conditioning is also applicable in a straightforward manner to the 
interpretation of the acquisition of labeling responses as the referential meaning 
of objects or pictures. One possibility is that a verbal representational response 
is already available to the spoken sound, and that the response later becomes 
conditioned to the sight of the referent object, which also has already acquired 
representational (imaginal) meaning. Such a situation could be achieved in 
the laboratory by presenting familiarization trials with visual and verbal non- 
sense patterns as units prior to their copresentation as paired associates, but it 


68 IMAGERY AND VERBAL PROCESSES 


is probably a rare occurrence in real life. A more likely situation is one in which 
both representational and referential meanings are acquired together, as when 
a child sees a new object and simultaneously hears its name spoken for the 
first time. This would correspond closely to the sensory conditioning paradigm 
(e.g., Brogden, 1947) but would be more complex if we assume in addition that 
there is transfer from previous experience such that the child is immediately 
able to produce an implicit or explicit echoic response, i.e., imitate the speech 
sound, 

The classical conditioning model can be extended further to encompass 
aspects of associative meaning. Just as the sensory reactions to components of 
a complex object become associated to produce the characteristic percept of the 
object as a unit, according to Sheffield’s analysis, so too would the perceptual 
representations (images) of different objects, perceived contiguously, become 
conditioned to each other and constitute links in a chain of visual imagery or 
components of a spatially organized compound image. Similarly, the processes 
by which verbal associative chains develop through interword experiences may 
include sensory conditioning, where the stimulus elements are all verbal; or, 
compound chains involving both imaginal and auditory-verbal representational 
units may develop through multiple object-word and word-word contiguities in 
experience. 

Although already complex, an analysis based entirely on first-order classical 
conditioning is still insufficient. It seems apparent from everyday experience that 
the denotative meaning of concrete words can be acquired entirely at a verbal 
level, through verbal descriptions of a named object rather than through direct 
contact with it. This is what Osgood (1953) terms assign learning, and for 
which he has proposed higher-order conditioning as the acquisition mechanism 
(p. 704). The theoretical possibility has been explored most extensively by 
A. W. Staats (e.g., 1968, Chapter 3). Assuming that descriptive words have 
already acquired denotative (referential) meaning, i.e., they are capable of 
evoking conditioned sensory responses (images), the components of such images 
can become conditioned to a new word when the latter is merely defined verbally. 
For example, a person unfamiliar with a jellyfish may be told that it is mottled, 
gelatinous, averages about eighteen inches across, and so on. Such a descrip- 
tion, Staats argues, would elicit grossly appropriate sensory responses that 
become conditioned to the word jellyfish and constitute its denotative meaning. 


Instrumental conditioning Instrumental, or discriminative operant, con- 
ditioning must also play an important role at every stage of meaning acquisition. 
Imitative (echoic) responses and other verbal associative responses to a stimu- 
lus word may be shaped by reinforcements contingent on the responses. Shaping 
procedures could presumably act also to reinforce verbal responses of reduced 
intensity under some conditions (cf. Skinnef, 1957), creating the implicit motor 
component of the verbal representational process. The motor components of 
images that have been emphasized by Hebb, Piaget, and Skinner might similarly 
involve operant reinforcement in their genesis, These arguments have already 
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been presented in Chapter 2. The only special feature of the present analysis is 
the emphasis on the stimulus conditions to which the sensory and motor reac- 
tions become conditioned: the reactions define the representational, referential, 
and associative meaning of the objects and words that elicit them. 


A Critique and Further Evidence 


Some criticisms of specific features of the approach have already been 
discussed. Other issues remain to be considered, among which the plausibility 
of the conditioning approaches to meaning-as-imagery is crucial because con- 
ditioning theories carry a particularly heavy burden in what they are required 
to explain. Like the older interpretation of meaning in terms of imagery, the 
more specific, behavioristic interpretation of images as conditioned sensations 
has been criticized as an approach to word meaning. Ausubel (1965), for 
example, has argued that it strains credulity to apply the classical conditioning 
model to such a phenomenon and he suggests a more cognitive approach, the 
essence of which is that the individual somehow acquires knowledge about the 
world, Unfortunately, the force of such criticisms is weakened by the vagueness 
of the cognitive approach and by the absence of supporting evidence, The con- 
ditioning model has the advantage of being relatively explicit and testable, and 
there is some empirical evidence to support its validity in the present context. 
Leuba (1940), using hypnosis, found that subjects will report the smell of 
creosote when a bell is rung if the bell had previously been rung a number 
of times while he was actually smelling creosote. In an extension of the study, 
Leuba and Dunlap (1951) obtained similar results when subjects were simply 
asked to imagine the conditioned stimulus. For example, a hypnotized subject 
was presented repeatedly with the sound of a doorbell paired with a pin prick 
on one hand, When subsequently asked to imagine hearing a doorbell, the 
subject reported that when he did so, he felt a sharp pain in the area that had 
previously been pricked. Imagery was accordingly interpreted as conditioned 
sensations, Similar findings were obtained by Ellson (1941a, 1941b), who 
interpreted the sensory experiences as hallucinations produced by sensory con- 
ditioning. Such findings are open to alternative interpretations, such as acquies- 
cense to what the subjects thought was expected of them, but they are at least 
consistent with the conditioning interpretation of imagery-as-meaning, including 
imaginal chaining. In this instance, the verbal instructions apparently evoked 
the imagined sound of a doorbell, which in turn elicited the pain experience. 

Evidence for the role of operant conditioning as well as classical conditioning 
variables, which incidentally suggests one function served by the motor com- 
ponents of associative responses, has been presented by Hefferline and Perera 
(1963). When their subject occasionally emitted an invisibly small thumb twitch 
(detected by electromyography), he received a tone, which in turn served as a 
signal to press a key. After several conditioning sessions, the tone was progres- 
sively diminished to zero. The subject nevertheless continued to press the key 
whenever he emitted a thumb twitch, and he reported that he still heard the 
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tone. The procedure apparently involved a mixture of classical and instrumental 
conditioning elements and resulted in reported experiences interpreted as being 
in keeping with the literature on experimentally produced images, conditioned 
sensations, and hallucinations. While word meaning is not directly involved, 
the data are generally relevant to the issue of associative (especially imaginal) 
chaining in that the thumb twitch apparently served as the cue for the auditory 
image of the tone as well as for the overt key press, Assuming that such response- 
produced cues would be effective in visual imagery as well, the finding suggests 
that one function of the motor component of an image is to provide feedback 
stimulation that would trigger a further sensory response, and so on, in an 
imagery chain. 

Suggestive evidence of such a process in the visual modality can be found 
in a study by I. Kohler (1964). The relevant finding was that negative after- 
images resulting from the prolonged wearing of colored filters occurred sub- 
sequently in response to eye movements, apparently as a result of sensory 
conditioning in which motor feedback from eye movements functioned as the 
CS for the negative afterimage (the CR). The evidence at least makes it plausible 
that a similar mechanism might operate in relation to visual mental images as 
well—eye movements may facilitate the generation of imagery in some circum- 
stances by providing proprioceptive retrieval cues, acquired through conditioning. 
The evidence from eye-movement data in dream research (see Chapter 2) is 
relevant to the same point. Such conditioning would be highly probable in the 
case of eye movements in particular because they are intimately linked with the 
perceptual act, but we can go further and assume that correlated motor feed- 
back from any response system could acquire a similar function. This would 
be especially true of one’s own speech activity, which in many circumstances 
could be correlated with perceptual experience, resulting in the conditioning of 
visual images to implicit speech so that one can produce images by “talking 
to oneself.” It need not be assumed that peripheral mechanisms are involved at 
every stage—connected segments of associative imagery may “run off” entirely 
at the central level, as would be assumed on the basis of Hebb’s model (facili- 
tation of cell-assembly activity by other assemblies) as well as the sensory con- 
ditioning model proposed by Sheffield (see above). Such imagery chains may 
be reflected in such reports as daydreaming without eye-movements (Singer, 
1966). But, we are wandering somewhat afield. The point here is that condi- 
tioning provides a possible mechanism by which imaginal and verbal processes 
come to be evoked by verbal or nonverbal stimuli as associative chains, in which 
motor and sensory feedback play a modulating or regenerative role as condi- 
tioned stimuli once the process has been initiated by an associatively meaningful 
object or word. 

Higher-order conditioning also has some empirical support as a mechanism 
in the development of denotative meaning from a study by Staats, Staats, and 
Heard (1959). Their basic procedure involved pairing a nonsense syllable (the 
CS) with a series of words that presumably elicit a particular common sensory 
meaning (the UCS words), then testing by a rating-scale procedure to see if 
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the nonsense syllables had acquired the relevant kind of denotative meaning. 
Some syllables were paired with UCS words that had angular sensory meaning, 
e.g., square, box, roof; others were paired with words of round sensory mean- 
ing, e.g., coil, globe, hub. Ratings of the nonsense syllables following the 
conditioning trials indicated that they had significantly acquired the appropriate 
class of denotative meaning. This study is open to a criticism that applies gen- 
erally to findings obtained using the paradigm originated by C. K. Staats and 
A. W. Staats (1957), i.e., that classical conditioning in the usual sense is not 
involved, but subjects see it instead as a problem-solving situation and give 
the expected ratings because they have become aware of the associative rela- 
tions involved in the experiment (see Hare, 1964). Nevertheless, if subjects did 
indeed develop specific images (e.g., of a square, box, etc.) as associative reac- 
tions to a particular nonsense syllable, and these reactions mediated the appro- 
priate rating (angularity), the data would support an interpretation of imaginal 
associative meaning in terms of associative experience occurring entirely at a 
verbal level. The problem deserves further investigation not only using the 
Staats paradigm but also using members of a class of objects or their pictures 
as the “UCS” items. Such studies could yield evidence bearing on the problem 
of the genesis of the meaning of general or abstract words (cf. Posner & Keele, 
1968). 

Despite the supporting evidence, the conditioning model encounters general 
difficulties that must be recognized, Granted that sensations can be conditioned 
and that this might occur to a limited degree in the case of verbal stimuli, classical 
conditioning seems inadequate to explain the productive quality and flexibility 
of imagery as an associative reaction to language. The images aroused by verbal 
cues often appear too complex and creative for them to have been acquired on 
the basis of actual contiguities in experience. Thus one can imagine objects and 
events that have never been experienced as percepts. The elements may be 
familiar, but their combination as images may be quite novel, not explainable 
in terms of actual associative experiences as demanded by the conditioning 
model. Something analogous to primary stimulus generalization might further 
such an explanation, but it would be strained and lacking in empirical support. 
In this respect imagery is similar to language, which is characterized especially 
by its productivity—one can say things that have never been said before, using 
old and familiar elements. Both imagery and verbal processes seem to require 
some kind of generative mechanism that will construct the content of the imagery 
or the verbal output from stored schemata, as emphasized by Bartlett (1932) 
in the case of memory, and more recently by Neisser (1967) in the case of 
cognitive processes generally. The nature of such a mechanism is unknown, 
although a neuropsychological theory such as Hebb’s may eventually be sophis- 
ticated enough to cope with the phenomena. In any event, conditioning as it is 
presently understood in the laboratory setting is probably insufficient as a 
theoretical explanation for language-evoked images. Moreover, there is at the 
present time considerable uncertainty concerning the mechanisms involved in 
classical conditioning itself, although it is reasonably well understood opera- 
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tionally (cf. Kimble, 1961, Chapter 3), and for that reason alone it seems 
premature to use the concept as a complete explanation of image acquisition. 
An associative principle of some kind nevertheless must be involved at some 
stage, and conditioning variables must be relevant to the eventual understanding 
of associative imagery. We have at least seen some evidence that images are 
conditionable in the methodological sense and to that extent conditioning con- 
tributes to the conceptualization of concrete meaning. 


Direct evidence on the development of effective concreteness The tone 
of the preceding discussion reflects the remarkable lack of evidence on the 
precise conditions necessary for the development of different levels of meaning. 
Even the common assumption that the referential meaning of concrete words 
develops through their association with objects appears not to have been tested 
in any rigorous way until recently, perhaps because the problem seems trivial. 
Triviality implies, however, that we should have no difficulty demonstrating 
the acquisition of such meaning experimentally, and this has not been the case. 
As part of his doctoral research, Philipchalk (1971) carried out a long series 
of experiments on the problem in our laboratory using effectiveness in memory 
tasks as the major criterion of image-arousing capacity. It has been firmly estab- 
lished that the imagery value or concreteness of nouns is the best predictor of 
how easily they will be learned in a variety of tasks (see Chapters 7 and 8). 
Thus any imagery that a new word acquires experimentally should be reflected 
in its learnability, relative to control words, in subsequent learning tasks. An 
initial series of experiments involved repeated passive pairing of nonsense 
syllables with pictures of familiar objects. Syllables so treated were no more 
effective in subsequent memory and learning tasks than were syllables that the 
subjects had seen the same number of times without picture associates. Thus 
it appears that passive associative experience is insufficient to produce effective 
concreteness, or at least it is inefficient in this regard. 

Nonsense syllables acquired effective concreteness, however, when subjects 
were required to respond appropriately to them during training. After two trials 
in which the syllables were presented along with pictures, concrete nouns, or 
abstract nouns, each syllable was presented alone and the subject was required 
to produce a rough drawing of the pictured object or to write the word with 
which the syllable had been paired. The picture or word then appeared, confirming 
or disconfirming the subject’s response. This procedure was repeated for ten 
trials, during which the subjects responded with increasing accuracy and the 
speed of their anticipatory responses became asymptotically fast. The syllables 
were then paired with meaningful response words in a subsequent learning task. 
Provided that the subjects were also encouraged to use the associations learned 
in the first phase, learning in the second phase proved to be best for pairs in 
which the syllable member had previously been associated with pictures, next 
best for those previously associated with concrete nouns, and poorest for those 
that had been associated with abstract nouns. This is precisely the ordering that 
has been found for the referent stimuli themselves: Pictures are superior to 
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concrete nouns, which in turn are more effective than abstract nouns, as stimuli 
in paired-associate learning (see Chapter 8). 

A further experiment showed that overt responding was not required in the 
meaning-acquisition phase to produce the effect. Merely telling the subject to 
try to think about the picture or word that was to follow when the syllable 
appeared alone resulted in the same ordering of syllable effectiveness in the 
subsequent learning task. A tentative conclusion from this series of studies is 
that effective concreteness does not develop merely as a result of the passive 
pairing of word and object, but requires the active (overt or covert) generation 
of an image of the referent when the word is presented alone, coupled with 
subsequent reinforcement by the appearance of the object itself. To the extent 
that this conclusion proves to be valid, the acquisition of imagery-as-meaning 
would conform more closely to the discriminative operant conditioning paradigm 
than to sensory conditioning. 


THE MEASUREMENT OF MEANING 


This section is concerned with the measurement of the semantic stimulus 
attributes that are directly relevant to the theoretical views expressed in the 
preceding sections, and to the research to be described in subsequent chapters. 
The emphasis will be on criterial measures of the different theoretical levels 
of associative meaning and, more specifically, on the scaling of stimuli in terms 
of their concreteness, image-evoking value, and verbal associative meaningful- 
ness, although attention will be given to other relevant dimensions as well. In 
addition, we will examine the relations among various scaled attributes in the 
light of expectations generated by the semantic theory. 


Criterial Measures of Levels of Meaning 


Representational meaning The defining operations for representational 
meaning should reflect the availability of the imaginal and verbal representations 
corresponding to particular nonverbal and verbal stimulus units. Measures of 
familiarity and recognizability are most obviously relevant, since-the responses 
required of the subject presumably do not depend on associative connections 
with other representational units. Specific operations would include familiarity 
ratings, frequency counts (e.g., Thorndike & Lorge, 1944), perceptual recogni- 
tion thresholds, and reaction time for recognition responses. In the case of the 
last two, overt verbal responses would be appropriate (although not essential) 
if the stimulus is verbal but not if it js nonverbal, since the latter would theo- 
retically involve an extra mediating step, or transformation, from imaginal to 
verbal representation. The theoretical validity of such measures is indicated 
by their relation to frequency of perceptual exposure to the stimuli, which 
presumably is a major determinant of the availability of the representational 


74 IMAGERY AND VERBAL PROCESSES 


process, Thus, familiarization training and word frequency are directly related 
to the familiarity of the stimuli as measured by ratings (e.g., Noble, 1963), and 
to perceptual recognition thresholds as measured by various experimental pro- 
cedures described in the next chapter. A further implication is that the criterial 
measures of this level of meaning of a particular stimulus unit should not be 
sensitive to associative connections with other units nor to associative experi- 
ences, provided that familiarity with the unit itself is controlled. These criterial 
features have implications that are relevant to our consideration of the relations 
among different scaled attributes, and for our later analysis of certain perceptual 
threshold and recognition phenomena. 


Referential meaning The defining operations for referential meaning 
are those that reflect the availability of an image as an associative response to 
a word, and of a verbal representation to a nonverbal stimulus. The former would 
be most directly measured by indices of the latency of image arousal to a word. 
This has been done empirically using the reaction time for a key press that 
indicates when the subject experienced an image (Paivio, 1966), and by the 
time taken to begin a simple line drawing of an object suggested by a stimulus 
word (Dominowski & Gadlin, 1968). The time required to judge a word and a 
subsequently presented object as being “same” or “different” would also be an 
appropriate index under conditions on which the subject expects the second 
stimulus to be an object rather than a word (cf. Posner, Boies, Eichelman, & 
Taylor, 1969; Tversky, 1969). The availability of a verbal representation should 
be indicated by the codability of an object. A number of such indices have been 
used, but the time taken to name an object may be regarded as the criterial 
measure. Since this presumably involves an extra coding step (the object must 
first arouse a representational image, i.e., it must be recognized), naming latency 
for an object should be longer than the time it takes to read the verbal label 
of the object. This is precisely what experimental data show (e.g., Fraisse, 1960, 
1964, 1968). Moreover, consistent with the present analysis, Fraisse (1960) 
suggested that a supplementary coding of the “concrete sign” is involved and 
the subject must make a transition from the sign to the word. 

The codability of colors has been measured in terms of intersubject agreement 
on naming color chips by R. W. Brown and Lenneberg (1954) and Lantz and 
Stefflre (1964). These investigators also used brevity of verbal descriptions of 
the stimuli by subjects as an index of codability, as did Glanzer and Clark 
(1963a) in the case of black and white figures and binary numbers, Still another 
index of codability is communicational accuracy, i.e., “the accuracy with which 
a verbal label applied to a stimulus by one person can be used by a second to iden- 
tify the stimulus in the array” (Koen, 1966; Lantz & Stefflre, 1964), which 
especially takes into account the social nature of referential meaning. Note that 
intersubject agreement and communicational accuracy can be viewed as con- 
trolled association commonality measures, comparable to commonality indices 
in free association research. This operational analogy is important because it 
also establishes a bridge between these codability indexes and naming latency. 
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The relation is suggested by the finding that associative latency to a stimulus 
correlates negatively with response commonality (Woodworth & Schlosberg, 
1954, p. 61; Laffal, 1955). With respect to referential associations, this means 
that the greater the amount of intersubject agreement on the name, the more 
quickly it should occur as a response to a nonverbal stimulus, presumably 
because the group data reflect the number of alternative labels and the domi- 
nance of a particular labeling response within the individual’s repertoire of names 
for a given object. 

The analysis can be extended to referent images. As suggested earlier in the 
discussion of meaning-as-imagery, a particular label might evoke a number of 
alternative images. For example, the word dog could arouse an image of either 
a Poodle or a Chow, depending on the person’s past experiences with dogs and 
the context in which the word occurs. The alternative referent images may con- 
stitute a hierarchy that can vary in number and relative availability of the 
alternatives, and the latency of image arousal to a given label may be a function 
of these two parameters. The associative data necessary for testing such a view 
do not exist although they could be readily obtained by such procedures as 
presenting subjects with a concrete word and requiring them to generate draw- 
ings, or to choose the most representative referent from a series of alternative 
pictures. 

One implication of the analysis is that the relative latencies of verbal and 
imaginal and referential reactions could vary, depending on the nature of their 
respective hierarchies. Only suggestive evidence is presently available on the 
problem. In an experiment to be discussed more fully in Chapter 5, Posner et al. 
(1969) found evidence suggesting that subjects can generate usable “visual 
information” about a letter within a period of .75 to 1 second after the letter 
name has been presented auditorily. Considering the visual letter as the referent 
object, the time can be taken as an estimate of the latency of the arousal of a 
referent image. This can be compared with faster naming latency—approximately 
.45 seconds—obtained by Morin, Konick, Troxell, and McPherson (1965) for 
visually presented letters. The difference must be interpreted cautiously because 
of the different methods involved, However, assuming that the data accurately 
reflect at least the direction of the difference, it could be interpreted in terms 
of the relative uncertainty of the implicit label and the referent images. A given 
letter of the alphabet can be visually represented (imaged) in several forms 
(e.g., B, b, & ) but each form has the same name (“be”). The difference in refer- 
ential reaction time may be due to the greater number of possible alternatives 
in the case of the letter image as compared to the letter name. Other data suggest 
that the two classes of referential reactions need not differ in latency. Tversky 
(1969) used schematic faces with well-learned names as stimuli in a successive 
comparison task in which a single name or face was followed by another and 
the subject responded “same” if they had the same name and “different” if they 
did not, As in the case of the Posner et al. study just mentioned, the conditions 
of the experiment were such that latencies for generating images to the names 
or implicit names to faces could be inferred from the data. The results suggested 
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that the two classes of referential reactions generally had comparable arousal 
latencies, approximating .64 seconds for well-practiced subjects under certain 
conditions. 

The data from the above studies are rather indirect estimates of the latencies 
of referential reactions. Simpson (1970) used the more direct method of having 
subjects press a key when they “had an image” to a stimulus word (cf. Paivio, 
1966). In addition, he estimated arousal time for a representational response 
to the same words by requiring subjects to press the key as soon as they recog- 
nized the word. Subjects in one phase of the experiment were tested repeatedly 
with the same word list until their reaction reached an asymptotic speed, As 
expected, the image latencies were again faster to concrete than to abstract 
nouns, but recognition time did not differ for the two classes. Thus Simpson 
succeeded in separating verbal representational and imaginal referential reac- 
tions operationally. Subtracting the recognition from the image response time 
yielded a value of approximately .60 seconds as an estimate of image latency to 
concrete words. This value, like the estimates from the other methods described 
above, has important implications for research in which images (or implicit 
labels) are assumed to play a mediational role, since it suggests a lower limit 
for the time required for a useful (potential) mediator to be elicited by a stimulus 
(see later chapters). Such a technique could be used systematically to estimate 
arousal latencies for all of the postulated levels of meaning reactions to different 
types of stimuli. 

Since referential meaning reactions presumably depend upon representational 
meaning, although not vice versa, variables affecting the latter should also affect 
the former. That this may be so is suggested by Oldfield’s (1966) finding that 
labeling speed for pictures of objects correlates positively with the Thorndike- 
Lorge frequency of their verbal labels. The direction of any causal chain is, of 
course, indeterminate in these data, so they are only suggestive. A “pure” index 
of referential meaning should also be independent of higher-level associative 
meaning. We shall later consider evidence relevant to that expectation as well. 


Associative meaning The third, associative, level of meaning is theo- 
retically defined by operations related to the availability of associative linkages 
between representational processes corresponding to different referents or con- 
ceptual classes. These may involve associations between mental images, or 
“mental words,” or mental images and words. Most of the empirical work has, 
of course, involved procedures designed to measure interverbal associations. 
A criterial measure, common also to representational and referential meaning, 
is the latency of verbal associative arousal, which has been directly measured 
frequently in the case of verbal stimuli (e.g., Hall & Ugelow, 1957; R. C. John- 
son, 1964), and occasionally in the case of objects or their pictures (€.g., 
Karwoski, Gramlich, & Arnott, 1944). To make the situations comparable for 
verbal and pictorial stimuli, the subject in the latter case is required to respond 
with a verbal associate other than the name of the object. Since this again 
involves an extra step, one would expect the verbal associative reaction time to 
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be longer when the stimulus is nonverbal, and this is indeed the case (e.g., 
Karwoski et al. 1944). Karwoski et al. suggest that the differences in reaction 
time result because a further process, often an image, intervenes between the 
stimulus and the response when the former is an object, which also is con- 
sistent with the present view. 

Association value as originally measured by Glaze (1928) is an analog of 
associative reaction time, being based on the percentage of subjects who were 
able to think of an associate to a particular nonsense syllable in a brief time 
interval. R. C. Johnson (1964) obtained a product-moment correlation of 
—.80 between mean reaction time and Archer (1960) association values for 
80 items. Noble’s (1952a) m also involves a timed task, but it requires con- 
tinuous associations and is, therefore, the most direct index of the number of 
associative connections between an item and other items. Although the overt 
response is verbal, however, it is by no means certain that the mediating proc- 
esses also are verbal. This and other features of m will be considered in greater 
detail below, for it is a central variable in much of the research on learning 
and memory in subsequent chapters. 

The verbal associative meaning of nonverbal stimuli has been quantified in 
a number of studies. Vanderplas and Garvin (1959a) defined the association 
value of random shapes in the same way as nonsense syllables were scaled by 
Glaze (1928), i.e., the percentage of subjects who gave associative responses 
to each form, Wimer and Lambert (1959), and Dominowski and Gadlin (1968) 
measured the meaningfulness of objects and pictures, respectively, in terms of 
Noble’s m. It is interesting that no difference was found in either study between 
the mean m values for the nonverbal stimuli and the m of their corresponding 
noun labels. 

Qualitative aspects of the verbal associations to pictures and their labels have 
also been studied occasionally. Otto (1962) found qualitative differences in 
the nature of the associations to groups of verbal and pictorial stimuli, sensory 
responses being relatively favored to pictorial representations in the case of 
certain stimulus groups, although not to others. Dominowski and Gadlin (1968) 
found that category names elicited fewer adjectives than either object names or 
pictures, possibly reflecting the “thinglike” characteristics of the latter two. 
Associations to the pictures and their names were very similar. 

We turn now to a more detailed consideration of procedures that have been 
used to scale items on relevant dimensions specifically for the purpose of pro- 
viding lists of items that would be useful in research. Attention will center on 
the degree to which the various empirical variables constitute “pure” measures 
of the theoretical dimensions outlined above, and to what extent they are con- 


founded with other semantic characteristics. 
. 
Word Concreteness and Imagery 
To the extent that imaginal processes are coordinated with abstractness- 


concreteness, a scaling of items on that dimension would define their capacity 
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to evoke images. Objects and pictures are highly concrete by definition, but 
variation in concreteness is possible even at this level. Iscoe and Semler (1964) 
varied concreteness in terms of object-picture comparisons in learning. Jakobo- 
vits and Lambert (1964) compared objects, clear photographs, underexposed 
photographs, and line drawings in a study of semantic satiation. Bousfield, 
Esterson, and Whitmarsh (1957) compared colored with black and white draw- 
ings in a recall study. These studies all involved variation in concreteness entirely 
at the level of object representations, Although there has been no extensive 
scaling of such stimuli on concreteness, nor any systematic attempts to explore 
the effects of the dimension on behavior, the studies mentioned suggest direc- 
tions that such enterprises might take. The paucity of work on the problem 
represents a gap that should be filled, particularly in view of its potential rele- 
vance to the understanding of abstract images, or nonverbal schemata. 

More research has been concerned with the scaling of words on abstractness- 
concreteness and imagery. The balance of the discussion will be devoted to the 
problems that have arisen in that connection, Gorman (1961 ) categorized 1061 
nouns as unambiguously concrete or abstract, according to the assessment of 
two judges. Concreteness was defined in terms of the directness of reference to 
things (including mythical creatures) and was distinguished from the general- 
specific dimension of meaning. That is, Gorman assumed that both concrete and 
abstract words can vary in specificity. The predictive validity of her scale was 
supported by a recognition memory experiment, which showed that recognition 
is higher for concrete than for abstract words. The value of Gorman’s word 
list is somewhat restricted by her use of a dichotomous scale rather than one 
with finer gradations, and a general definitional problem is involved in that a 
dictionary definition of concreteness would not have psychological significance 
in those instances where a subject is unfamiliar with the conventional meaning 
of a word, These features were not involved in the procedure followed by Spreen 
and Schulz (1966), who used ratings of a group of subjects to scale 329 familiar 
nouns (Thorndike-Lorge frequency values of A) on a 7-point concreteness 
scale. Concreteness was defined in terms of reference to sense experience, and 
the judges did not use dictionaries. 

The above studies provided no direct evidence on the relation of concreteness 
to imagery. Such data were first obtained by Paivio (1965) in the context of a 
PA learning experiment. Sixteen concrete and 16 abstract nouns from Gorman’s 
list were rated by a group of subjects on a 5-point imagery scale. On the assump- 
tion that the usefulness of stimulus-evoked imagery as a mediator of verbal asso- 
ciations would depend on how readily an image is aroused, imagery was defined 
in terms of the ease or difficulty with which the word arouses a mental image 
(picture, sound, etc.). In effect, the scale was intended as a crude measure of 
the latency of stimulus-evoked imagery, i.e., the availability of referent images 
to words. The results showed that there was no overlap in the imagery (/) 
values of the concrete and abstract nouns, the former exceeding the latter in 
every case. 


The high correlation between J and concreteness obtained in the initial study 
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(Paivio, 1965) was confirmed with larger samples of words in subsequent stud- 
ies. In the most extensive of these, Paivio, Yuille, and Madigan (1968) obtained 
normative data on the concreteness, imagery, and m for 925 nouns of varying 
Thorndike-Lorge frequencies. Concreteness was defined as in the Spreen and 
Schulz study, and each word was rated on a 7-point abstract-concrete scale. 
Imagery was defined as by Paivio (1965), and each word was rated on a 7-point 
Low Imagery-High Imagery Scale. The correlation between the attributes was 
.83, and the correlations between scale values obtained from independent groups 
were .94 for both c and J, indicating considerable intersample stability of the 
variables. A subsample of 245 words appeared also in Gorman’s list. The point- 
biserial correlation between her dichotomous values and seven-point concrete- 
ness is .87, indicating essential equivalence of the two measures for those purposes 
in which a dichotomous categorization suffices. Ninety words also appeared 
in Spreen and Schulz’s list, and the correlation between their c values and those 
of Paivio et al. is .97. W. P. Brown and Ure (1969) and Walker (1970) re- 
ported comparably high correlations between their c and I ratings, respectively, 
and those of Paivio et al. These relations indicate that concreteness and imagery 
can be reliably indexed by different groups of judges using somewhat different 
scaling procedures. Furthermore, c and J substantially measure the same under- 
lying variable, any discrepancy probably being due to the scaling instructions and 
to the distinction between conventional (dictionary) meaning and psychological 
meaning. 

Paivio et al. found that discrepancies in J and ¢ values occurred only for 
certain classes of words, One group included words like ghost and phantom, 
which were rated relatively abstract but high Z, suggesting that the subjects were 
responding on the basis of object-character when rating on c, and sense experi- 
ence involving, e.g., pictorial referents when rating on J. This did not occur 
for Gorman (1961), whose judges were instructed to rate fictitious crea- 
tures as concrete, Another group of words rated as abstract but relatively high 
I were affect labels and other terms implying sense experience other than visual- 
auditory, e.g., anger, happiness, etc. A smaller group of words showed the 
contrasting pattern in which c exceeds J. These are mainly uncommon words 
such as antitoxin, armadillo, etc., which presumably are recognized as names of 
“things,” hence their high c ratings, but the things have been infrequently 
experienced, hence the low 7. 

Concreteness and imagery have also emerged as a single dimension in two 
factor-analytic studies of semantic dimensions. Paivio (1968) used group data 
to scale 96 nouns on 30 variables, including indices of concreteness and imagery. 
A factor analysis of the correlations among these variables yielded six factors, 
including a strong concreteness-imagery factor, which loaded highly on rated 
concreteness, tangibility, J, and vividness of imagery. Imaginal reaction time 
scores for the nouns also loaded highly on this factor, supporting the interpre- 
tation of it as a measure of the availability of referent images. Frincke (1968) 
also factor-analyzed the intercorrelations among a substantial number of char- 
acteristics of 74 nouns, including ratings of clearness of imagery and concrete- 
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ness. Imagery and concreteness correlated .92. The factor analysis revealed two 
common factors, one of which Frincke called imagery-concreteness. In antici- 
pation of later chapters, it may be noted that both studies found imagery- 
concreteness to be the best predictor of verbal learning scores. 


Form class and imagery The above studies involved only nouns. In 
unpublished research at Western University, we have obtained imagery ratings 
for 1318 words of various form classes using the Paivio et al. (1968) procedure. 
In descending order of magnitude, the mean / ratings for the different classes 
are as follows: nouns, 4.60; adjectives, 3.52; verbs, 3.30; pronouns, 3.03; 
adverbs, 2.41; and function words (a, about, against, etc.), 1.79. The noun 
class includes both concrete and abstract nouns. The concrete nouns far exceed 
other word classes in imagery level, but abstract nouns, adjectives, and verbs 
overlap on this attribute. These data will be relevant to later discussions of 
verbal learning and memory. 


Interrelations between Imagery-Concreteness and 
Verbal-Associative Meaningfulness 


While imagery-concreteness clearly emerged as a factor in the above 
studies, other nominal characteristics show some correlation with the imagery 
and concreteness variables and these relations are theoretically interesting. This 
is especially true of m, as already mentioned, because it is an index of verbal 
associative meaningfulness and its relation to empirical measures of imagery and 
concreteness would accordingly confound the interpretation of the latter variables 
in terms of nonverbal processes, 

Lambert (1955) was the first to show that concrete nouns exceed abstract 
in m and his finding has been confirmed in subsequent research with large sam- 
ples of words. Gorman (1961) did not obtain m data for her sample, but Spreen 
and Schulz (1966) did so in theirs and found a correlation of .70 between c 
and m. Paivio, Yuille, and Madigan (1968) obtained correlations of .56 between 
c and m, and .72 between J and m. Similarly, both Paivio (1968) and Frincke 
(1968) found substantial (and comparable) loadings of m on the imagery- 
concreteness factor. If we ignore for the moment the possibility that some 
entirely different process accounts for these relations, they can be interpreted 
alternatively to mean that imagery influences verbal associations, or that verbal 
(mental) associations influence the imagery and concreteness ratings, or that 
both processes are involved to some degree. The issue cannot be fully resolved, 
but there is suggestive evidence that imagery may be a determining factor in 
the relatively greater number of associations elicited by the concrete, high- 
imagery nouns. 

Correlational data in the Paivio (1968) study unexpectedly showed that m 
correlated more highly with imaginal RT (—.58) than with verbal RT (—.30) 
when both latency measures involved the same response, a key press. The find- 
ing is difficult to reconcile with the view that m is determined entirely by the 
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availability of verbal associations, but it is consistent with the interpretation 
that both are involved as components of an associative chain. That is, a con- 
crete noun may evoke an object image that suggests a further imaginal associate 
that can be labeled verbally, and so on. Such imaginal “clusters” would be 
expected to occur as a result of associations of the referent objects in perceptual 
experience, Of course, purely verbal chains would be expected as well. This 
suggestion is generally consistent with the finding that continuous word responses 
tend to occur in clusters, or “bursts,” of semantically related and associatively 
related words (Matthews, 1967; Pollio, 1964), but there is no way of distin- 
guishing the possible contributions of mental images and mental words in such 
data. 

Additional evidence that aids in the interpretation of the variables can be 
found in the nature of the relations between J, c, and m in the Paivio, Yuille, and 
Madigan study. The correlations indicated that m is more closely related to 
I (r = .72) than to c (r = .56). This difference is largely attributable to the 
evaluative-emotional items (affection, agony, anger, gaiety, pleasure, etc.) men- 
tioned earlier, on which / and c differ. Most of the items in that group are rated 
as relatively abstract but not low on m or I. The addititional independence of 
m from both J and c is due mainly to items with low values on the last two. 
That is, many items can be found that are low in imagery and concreteness but 
relatively high in verbal associative meaningfulness. The relation is consistent 
with the developmental view, expressed earlier, that abstract items derive their 
meaning largely from intraverbal experience and that this is reflected in evoked 
verbal associations (i.e., m) but not necessarily evoked imagery. Highly con- 
crete items, on the other hand, presumably are associated with both concrete- 
sensory and verbal experience, which are reflected in their high 7 and m values. 
These relationships between c and J on the one hand and m on the other appear 
precisely analogous to that suggested by A. W. Staats and C. K. Staats (1959) 
in the case of meaning and m—imagery-concreteness and m are “correlated but 
separate.” We shall see later that this separation is empirically reflected in 
differential effects in verbal learning tasks. 


Other Relevant Correlates 


Familiarity and frequency Various other word characteristics have been 
studied in relation to imagery-concreteness and meaningfulness. Familiarity is 
of particular interest because it was specified above as a criterial measure of 
the availability of representational processes but not of referential or associative 
meaning reactions. Nevertheless, the latter two are dependent on representa- 
tional meaning (although not vice versa), so that some relationship would be 
expected between their empirical indices. The correlations between familiarity 
and imagery-concreteness are typically low, however. Paivio (1968) found no 
loading of either rated familiarity or Thorndike-Lorge frequency on the con- 
creteness-imagery factor. Earlier, Paivio (1965) did find that concrete nouns 
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exceeded abstract in auditory familiarity (as well as imagery) although the two 
classes of words were equated on frequency, and Paivio, Yuille, and Madigan 
(1968) obtained a small but significant correlation of .23 between / and fre- 
quency for their total sample of 925 nouns. Frincke (1968) unexpectedly found 
a moderate negative correlation between familiarity ratings and the imagery- 
concreteness factor, but he concludes that his finding is atypical. It may be 
concluded that, within the frequency ranges sampled, there is a slight positive 
relation between / and the familiarity of nouns. If the range were extended to 
include more extremely rare words, the correlation would be expected to increase, 
since both the verbal representations (presumably the determinants of famili- 
arity) and referent images (the determinants of imagery ratings) would be rela- 
tively unavailable even in the case of concrete nouns, 

The correlations between m and indices of familiarity has generally been 
slightly to moderately positive. Paivio, Yuille, and Madigan (1968) obtained a 
correlation of .33 between m and frequency for the 925 nouns. Paivio (1968) 
found m to correlate .21 and .23 with frequency and rated familiarity, and Frincke 
(1968) found m, frequency, and familiarity to load moderately (.54 or higher) 
on a “meaningful-familiarity” factor. However, Matthews (1965) failed to 
obtain a clear relation between m and word frequency. The above studies in- 
volved relatively familiar nouns. Noble (1953) reported a considerably higher 
correlation between m and rated familiarity for the 96 dissyllables from his 
original list (Noble, 1952a), which is not surprising since the list includes words 
that occur very infrequently in print, as well as nonsense words. The relation was 
nonlinear, however, familiarity being a negatively accelerated positive function 
of m. Noble (1963) also reported a rank-difference correlation of .83 between 
Thorndike-Lorge frequency and the m values of 60 words from the m-scale list. 

The low correlation between the familiarity measures and m scores for words 
other than those in Noble’s list and the curvilinear relation obtained by Noble 
for the latter indicate that the relations cannot be interpreted in terms of a sin- 
gle causal factor. Since familiarity has been shown to be a hyperbolic function 
of experimentally induced frequency of exposure (Noble, 1963, p. 103), Noble 
interprets familiarity and m to be related via the frequency factor, but he also 
concludes that frequency alone is insufficient to create associative meaningful- 
ness—what is needed in addition is associative experience. This additional factor, 
according to Noble, creates an asymmetrical relationship: The meaningful is 
always familiar, but the familiar is not always meaningful (in the associative 
sense). It should be noted, however, that in the Paivio, Yuille, and Madigan 
normative sample of 925 nouns and in the Matthews (1965) study, some low- 
frequency words produced as many associates as high-frequency words, indi- 
cating that the highly meaningful is not necessarily highly familiar, Matthews 
Suggests, and provides some evidence in support of, the hypothesis that asso- 
ciations in such instances may be given by a controlled chaining method. A low- 
frequency stimulus such as “mare” may evoke a high frequency associate such 
as “horse,” which in turn generates further associates appropriate to the original 
stimulus. This interpretation involves the same general principle as suggested in 
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the earlier discussion of the possible role of images (as well as verbal mediators) 
as part of an associative chain that might mediate the overt associations to con- 
crete stimulus words. 


Generality-specificity Linguistic specificity has often been treated as 
equivalent to, or at least part of, the broader abstractness-concreteness continuum 
(e.g., R. W. Brown, 1958; Darley, Sherman, & Siegel, 1959; Hayakawa, 1949; 
Paivio, 1963). Spreen and Schulz (1966) took this ambiguity into account and 
had their 329 nouns rated for specificity as well as for concreteness. Their cor- 
relational analysis indicated that concreteness and specificity correlated only .38 
when the contribution of other variables was partialed out. In agreement with 
this relative independence, specificity emerged as a factor separate from con- 
creteness-imagery in the Paivio (1968) factor-analytic study. The results are 
somewhat puzzling because they would not be theoretically expected and be- 
cause specificity and concreteness have been found to have similar effects on 
paired-associate learning (Paivio, 1966; Paivio & Olver, 1964). It is possible 
that the results are an artifact of the scaling procedures, but no firm explanation 
can be offered. 


Emotionality Emotionality was included as a semantic dimension in 
the factor-analytic study (Paivio, 1968) because of Skinner’s (1957, p. 158) 
suggestion that concrete terms are more likely to be associated with specific 
affective stimuli and therefore have greater emotional effects than abstract terms. 
This interpretation was not borne out by the data, inasmuch as emotionality 
correlated negatively (—.54) with concreteness as well as rated imagery (—.32). 
Yuille (1968) confirmed the relation. Also consistent with these data is the 
finding that abstract words are associated with higher physiological arousal, as 
indexed by the GSR (Butter, 1970; M. G. Smith & Harleston, 1966) and pupil- 
lary dilation (Paivio & Simpson, 1966), than are concrete words. It may be 
recalled, too, that the possibility was suggested in the preceding chapter that 
emotional arousal may be an important factor in image acquisition. The data 
reviewed here suggest, however, that emotional arousal is not a necessary con- 
dition inasmuch as high-imagery words were, on the average, rated less emo- 
tional than low-imagery words. These findings cannot be regarded as definitive, 
but they are suggestive and worth pursuing by experimental techniques. 


Semantic differential factors Three factors, labeled evaluation, activity, 
and potency have shown up consistently in semantic differential investigations 
of connotative meaning (Osgood et al., 1957). Pivotal scales for these factors 
were included in Paivio’s factor-analytic study in order to determine their rela- 
tions to the concreteness and imagery variables. The three factors did not 
emerge clearly from the analysis, possibly because not enough representative 
scales were included, Good-bad, the pivotal scale for the evaluative factor 
(Osgood et al., 1957, p. 52), loaded most highly on a familiarity factor. This 
finding that the familiar is good is consistent with the findings of R. C. Johnson, 
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Thomson, and Frincke (1960) and Zajonc (1968). Active-passive, Osgood’s 
pivotal scale for oriented activity, loaded most highly on a factor that seemed 
more appropriately labeled “impressiveness” than “activity,” being defined as it 
was by such rating scales as impressiveness, interest, complexity, and colorfulness. 
Hard-soft, definitive of the semantic differential potency factor, had its highest 
loading on the specificity factor in the Paivio (1968) study. None of the pivotal 
scales from Osgood’s factors loaded on the imagery-concreteness factor. Frincke 
(1968) found similar independence of imagery-concreteness and goodness as de- 
fined by two scales. These results make it clear that the dominant meaning factor 
being emphasized here (i.e., imagery-concreteness) is quite independent of the 
semantic differential factors that have been the subject of so much attention in 
recent years. Osgood et al. (1957, p. 65) do suggest that the tangible-intangible 
and substantial-insubstantial scales might reflect a separate dimension, but none 
of their studies included enough relevant scales to permit it to emerge as a group 
factor as it did in Paivio’s and Frincke’s studies (see also Di Vesta & Walls, 
1970). 

Thus a gap is filled, for the semantic differential factors can be regarded as 
exhausting the major portion of connotative meaning, whereas imagery- 
concreteness may be viewed as defining intensity of denotative meaning. The 
underlying psychological processes appear also to differ, connotative meaning 
involving affective (e.g., pleasant-unpleasant) and motor (e.g., active-passive) 
components, whereas denotative meaning involves cognitive imagery and (as 
indicated by the moderate loading of m on the imagery-concreteness factor) 
verbal associative processes. 

A further general relation may be noted. The average polarity of the ratings 
(deviation from the midpoint of each scale) on 15 different semantic differen- 
tial-type scales in the Paivio study loaded moderately (.46) on the imagery- 
concreteness factor as well as on two other factors. Frincke similarly found that 
evaluative scale polarity scores loaded moderately on both the imagery-concrete- 
ness and meaningful-familiarity factors. Thus semantic differential polarity seems 
to qualify as a general index of intensity of meaning. 


SUMMARY 


To summarize, a theoretical approach to meaning has been proposed in 
which mental images and words are regarded as major psychological reactions 
to objects and verbal stimuli. These reactions are the substance of an analysis 
involving three hypothetical levels of associative meaning: representational, 
referential, and associative chaining. Representational meaning implies that a 
mental representation or code (an image-or word) corresponding to an object 
or verbal stimulus has been stored and is “available” for further psychological 
processing. The availability of a representation would be indexed by familiarity 
or recognition responses to the stimulus itself. Referential meaning implies an 
association between imaginal and verbal representations corresponding to the 
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same referent, so that the object can evoke its verbal label and the label can 
arouse the object image. The defining operations include indices of the codability 
of objects and the image-evoking value of verbal stimuli, Associative meaning 
refers to chains or clusters of associations involving words, images, or both 
and is analogous to traditional verbal associative approaches with the difference 
that imaginal associative processes are recognized and given considerable weight 
in the analysis. Theoretically, such associative meaning implies associations 
between different classes of representational processes of either symbolic mo- 
dality. However, most available operations tend to be restricted to the assess- 
ment of verbal associations alone. 

Abstractness-concreteness of meaning was analyzed in terms of the associa- 
tive model. Defined in terms of directness of sensory reference, concreteness is 
assumed to be psychologically differentiated primarily in terms of how readily 
or how directly images are available as associative reactions to the stimuli. 
Objects or pictures are highly concrete by definition. Concrete terms such as 
house readily evoke both images and words as associative (meaning) reactions, 
whereas abstract words such as truth more readily arouse only verbal associa- 
tions. The meaning of the latter is primarily intraverbal. This is not an absolute 
distinction, however, since images could be aroused indirectly, secondarily, by 
the primary verbal association to an abstract stimulus, and might conceivably 
be aroused directly, depending on the nature of prior word-object associative 
experiences as well as the situational context. A similar analysis extends to func- 
tion words and even nonsense syllables. 

Simple perceptual exposure with or without exploratory motor activity, classi- 
cal conditioning, and operant conditioning were discussed as possible mechanisms 
in the integration of the features of complex objects and words into unitary 
images and verbal representations, and the development of the associations 
between representations involved in referential and associative meaning. The 
meaning of concrete words is assumed to derive from associative experiences 
involving both objects and words, while that of abstract terms derives mainly 
from word-word associations. 

Various scaling operations that define imaginal and verbal associative mean- 
ing and abstractness-concreteness were also reviewed. Investigations of the inter- 
relations among specific measures of word meaning revealed that imagery- 
concreteness is a major semantic component, at least of nouns, and could be 
regarded generally as an index of intensity of denotative meaning. Aspects of 
the relations among the empirical variables are also consistent with the theo- 
retical model. 

The model has extensive implications, many of which have been tested at 
various stages of the development of the model itself in studies to be considered 
in subsequent chapters. Other studies indirectly provide relevant evidence, In 
general, imaginal and verbal processes are assumed to be functional as memory 
codes and associative mediators in situations in which the items vary in their 
concreteness. Performance is assumed to vary as a function of the availability 
of either, or both, of the symbolic codes, where availability is manipulated by 
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varying stimulus meaning as defined in the present chapter or by experimental 
procedures such as different instructional sets, stimulus presentation rates, and 
so on. The mediational function of images and verbal processes in response to 
stimuli varying appropriately in meaning is relevant not only to isolated stimulus 
units or pairs of units but to connected discourse, including natural language, 
and they are implicated most intimately in perceptual phenomena, as we shall 
see in the following chapter. 


4 


Perception and the 
Symbolic Processes: 
Effects of Meaning 


The consideration of empirical evidence on the functional significance 
of the symbolic processes begins appropriately with perceptual phenomena. Both 
processes, but especially imagery, are generally assumed to be related to per- 
ception in their developmental origin and in their functional properties. In addi- 
tion, many traditional and contemporary approaches to perception have included 
the theoretical view that the symbolic processes modify or interact with sensory 
input to determine perceptual experience. We shall first review what has been 
said by these theorists concerning the matter, together with preliminary sup- 
porting evidence. This is followed by a statement of the theoretical position to 
be adopted here—essentially a restatement of the views presented in the pre- 
ceding chapters as they apply to perceptual phenomena. The implications are 
then evaluated in the light of selected evidence, reviewed in two parts. The 
present chapter will be concerned with studies of the effects of stimulus meaning, 
whereas Chapter 5 deals primarily with effects of the experimental arousal of 
the symbolic processes on perception. 


Imagery and Perception 


The relation between perception and imagery is introspectively most 
obvious in the case of dreams, which we unhesitatingly identify as visual experi- 
ences sometimes rivaling “real” perception in their vividness. That waking 
imagery similarly involves perceptual mechanisms has been assumed by various 
theorists. Indeed, it has been suggested directly that perception itself involves 
the activation of neural patterns, or schemata, or cell assemblies that are the 
basis of imagery as well (Bruner, 1957; Hebb, 1949, 1968; Pribram, 1960; 
J. G. Taylor, 1962; Tomkins, 1962). According to such an approach, percep- 
tion consists of some kind of matching process involving sensory input and the 
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neuronal model. Bruner, for example, likens perceptual identification to the 
“determination of a fit between a model and some sample that is being matched 
to it” (1957, p. 344). The theoretical identity of perception and imagery is 
plainly expressed by Tomkins in regard to the conscious experience of per- 
ception: 


It is our belief that the afferent sensory information is not directly trans- 
formed into a conscious report. What is consciously perceived is imagery 
which is created by the organism itself. Psychologists from Galton to Freud 
have investigated imagery without appreciating its full significance. The world 
we perceive is a dream we learn to have from a script we have not written. 
It is neither our capricious construction nor a gift we inherit without work. 
Before any sensory message becomes conscious it must be matched by a 
centrally-innervated feedback mechanism (1962, p. 13). 


Such accounts imply a template model of the perceptual process, but the fit 
between image and percept can also be expressed in another manner. Neisser 
(1967), following Bartlett’s (1932) approach to memory, interprets visual 
perception and visual imagery as constructive processes involving the synthesis 
of visual information. From perceptual experience the perceiver continually 
constructs a model or schema of the world around him, In dreams and in waking 
images the same kind of constructive process is assumed to occur with the dif- 
ference that the representational processes are somehow activated in the absence 
of “adequate” stimulation. The process may thus be described as having “auto- 
genetic properties” (Bruner, 1957, p. 349) or as a learned skill in which “cen- 
tral sending produces the conscious image in the absence of afferent support” 
(Tomkins, 1962, p. 13), The same notion has been described by Hebb (1963) 
as the “semiautonomous process,” meaning, in his theoretical language, that 
cell assembly activity can be centrally initiated, although requiring periodic 
sensory support for its maintenance. 

The kind of theoretical approach suggested above is basically very old, its 
classical version being the structuralist view that perception is a combination 
of sensations (stimulation of receptors) and memory images (recollections of 
previous sensations). It has not been acceptable to all perceptual theorists. 
J. J. Gibson has consistently rejected all such approaches, denying that the 
concept of imagery has any validity or usefulness (Gibson, 1966). Hochberg 
(1964) similarly asserted that the doctrine of memory images that developed 
through association of sensations is without supporting evidence and is inappli- 
cable to perceptual phenomena. The objections are not unequivocal, however, 
for Gibson nevertheless admits the validity of such phenomena as hallucinations 
and discusses them in terms of internal excitations of the nervous system (J. J. 
Gibson, 1966, pp. 316-317). Furthermore, Hochberg (1968) has recently modi- 
fied his theoretical position to include the role of memory structures in percep- 
tion. Following a consideration of evidence that indicated that successive brief 
glimpses (“momentary glances”) of the parts of a figure will yield a structured 
perception of the entire pattern, Hochberg postulates an integrative component 
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in visual processing, which he refers to as a schematic map. He suggests that such 
maps are built up from previous experience as well as from the successive views 
of a given object or scene, and that they function as the “glue” by which the 
successive glimpses are joined into a single perceptual structure. The relevance 
of such views to the present discussion is evident in Hochberg’s concluding state- 
ment: “If you try translating the above into the old words: momentary glance 
into ‘sensation,’ schematic map into ‘image,’ and perceptual structure into ‘per- 
ception,’ the fit is very good indeed. The units and measures have changed, 
but the main features . . . are surprisingly close to those outlined by Helmholtz, 
Wundt and Titchener” (1968, p. 330). 

The above theoretical views included two related propositions or assump- 
tions: first, that imagery and visual perception involve similar processes, and 
second, that imagery and sensation interact to determine perceptual phenomena. 
The second proposition is a major theme of this chapter, and evidence relevant 
to it will be considered later. A brief summary at this point of some experimental 
support for the first assumption will establish a firmer basis for the later dis- 
cussions. That waking imagery may be indistinguishable from unclear percep- 
tions was demonstrated in the classic experiment by Perky (1910), whose 
subjects accepted faint projections of objects as being the products of their 
imagination, This finding has been replicated and extended recently in a series 
of studies by Segal and her associates (e.g., Segal, 1968; Segal & Nathan, 1964), 
aspects of which will be considered in detail later on. Essentially the same 
general point emerges from a study by Barber (1959a), in which some subjects 
reported negative afterimages of “hallucinated” colors following a “minimal 
hypnotic induction procedure.” Similar results were obtained with other subjects 
when they were asked to imagine colors without the hypnotic procedure. The 
perceptual nature of the phenomenon is strongly suggested by the fact that the 
subjects were unable to define or name complementary colors. However, further 
research on the mechanism involved is clearly needed, as Barber points out. 

Additional objective evidence relating imagery and- perception is provided 
by the finding that eye movements appropriate to the perception of a situation 
accompany dream imagery as described by the subject (Dement, 1965), as well 
as waking imagery as defined by instructions to imagine situations or perceptual 
tasks (e.g., Antrobus, Antrobus, & Singer, 1964; Berlyne, 1965, pp. 140-144). 
A study by Deckert (1964) in particular provides rather unequivocal evidence 
of the perceptual nature of imagery in that subjects who were asked to imagine 
a beating pendulum developed smooth pursuit movements of a frequency com- 
parable to that of a previously visualized real pendulum, rather than saccadic 
movements, which would be normally expected with eye movements in the 
absence of a moving object. Deckert suggests that the necessary prerequisite for 
such eye movements is the development of an appropriate cerebral image. The 
finding supports an “outflow” theory ‘of eye movement control, with the control 
presumably initiated by the central activity (imagery ). * 


1 A recent study by Graham (1970) failed to replicate Deckert’s finding, so this par- 
ticular interpretation must now be regarded as questionable. 
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Verbal Processes and Perception 


Like visual imagery, verbal symbolic processes are theoretically linked 
to perception in two senses. A direct relation is implied by the interpretation 
of verbal processes as involving auditory (or auditory-motor) mechanisms. 
Verbal processes accordingly would be expected to have some of the functional 
properties of the auditory system, just as visual images appear to be functionally 
similar to visual perception. The second relationship is that implied in the 
assumption that verbal processes have a determining influence on perceptual 
experience regardless of the modality of the latter. This assumption is at least 
partly the basis of Whorf’s (1956) hypothesis of linguistic determinism, which 
is concerned in the most general sense with the influence of language on non- 
verbal cognitive processes, including perception. Bruner’s (1957) categorization 
theory of perception is similar to the Whorfian hypothesis. Bruner hypothesized 
that perception is an act of categorization, so that an object is perceived only 
after it has been appropriately classified. Furthermore, these categories are 
primarily linguistic. Thus the Whorfian and Brunerian theories both imply that 
perceptual phenomena are at least partly mediated by verbal mechanisms. 

Haber (1966), in a review of the effects of set on perception, also suggests 
that many of the reported effects can be explained in terms of encoding processes. 
His analysis takes cognizance of the persistence of memory for stimuli, after the 
stimuli and their short-term memory have terminated, During the presence of 
a stimulus or its short-term memory, the stimulus is encoded into previously 
learned linguistic units, usually words, and such encoding mediates reorganiza- 
tion of the memory process. Haber reports several experiments that suggest that 
effects of set and other variables interact with the coding strategy adopted by 
the subject. Other investigators also have applied encoding processes to a wide 
range of perceptual problems. Particularly interesting here because it explicitly 
incorporates only verbal mediation processes, is Glanzer and Clark’s (1963a) 
“verbal-loop” hypothesis, which states essentially that performance on a per- 
ceptual task depends on the length of the chain of covert verbalization demanded 
by the task. If, as in most perceptual tasks, there is either limited exposure of 
the stimulus or some delay between exposure and final response, then those 
stimuli that elicit a long verbalization will be handled less accurately than those 
that elicit short verbalization. Stimulus complexity is thus identified with the 
length of the subject’s verbalization. The implications of the above views will 
be examined presently in the context of experimental studies of perception. 


IMAGINAL AND VERBAL PROCESSES IN PERCEPTION: 
THE PRESENT APPROACH , 


The approach to be taken to perceptual phenomena here combines some 
of the general features of the views mentioned above with more specific hypoth- 
eses concerning the functional properties of the two postulated symbolic systems. 
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In addition, specific operational approaches to the definition and manipulation 
of the symbolic processes will be emphasized. 

The most general theoretical statement that might be made on the basis of 
the views already summarized above is that imaginal and verbal processes inter- 
act with stimulus conditions to determine perceptual phenomena. Beyond this, 
however, we must be able to specify the nature of the interaction and the con- 
ditions that influence it. The theoretical assumption that perception and the 
symbolic processes involve the same mechanisms suggests that imagery or verbal 
symbolic processes could either facilitate, interfere with, or have no effect on 
perceptual experience or the performance of a perceptual task, depending on 
the availability or accessibility of the symbolic processes and their relevance to 
the perceptual task. Availability and accessibility are assumed to be a function 
of stimulus meaning, as hypothesized in the preceding chapter, experimental 
conditions (to be specified in Chapter 5), and individual differences in symbolic 
habits (to be considered in Chapter 14). Task relevance has the following impli- 
cations: Any facilitation of perceptual task-performance would be expected to 
occur only when the aroused image or verbal process is congruent with the 
process aroused by the target stimulus; otherwise the effect may be one of inter- 
ference if the symbolic modality is the same as the perceptual modality involved 
in the task, and simple distraction if the symbolic and perceptual modes differ. 
The specific implications of this general theoretical statement will be spelled 
out in the context of the relevant research. 


Some Preliminary Issues 


It is necessary first to limit the range of the perceptual phenomena to be 
considered and to specify the particular classes of operations that will define the 
symbolic processes assumed to influence those phenomena. 

The problem of defining perception has been given detailed consideration in 
writings devoted to the field of perception more generally than is the case in 
the present book (e.g., F. H. Allport, 1955; Dember, 1960; Epstein, 1967; 
Hebb, 1949; Neisser, 1967). No comparable treatment can be given the prob- 
lem here, but certain aspects of it cannot be avoided. The distinction between 
perceptual and memory phenomena is a central issue. What determines whether 
a particular behavioral effect belongs properly in one category rather than the 
other? The problem has two facets, one involving long-term memory and the 
other, short-term memory. In regard to the former, Zuckerman and Rock (1957) 
argued that perception should be distinguished from recognition, identification, 
and interpretation, all of which involve factors derived from past experience. 
Such factors can enrich or modify perception, but they do not explain the “innate 
organization” in visual perception when an object is perceived for the first time. 
While it is important to recognize the distinction, it does not represent a serious 
problem here inasmuch as we are specifically interested in the contributions of 
long-term memory processes in perception. . i 

The other aspect of the problem, that of distinguishing between perception 
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and short-term memory, arises from the fact that many so-called perceptual tasks 
involve a memory component in the form of a delay between stimulus exposure 
and the response (e.g., recognition threshold studies), or between the viewing 
of one stimulus and another to which the first is being compared (e.g., per- 
ceptual discrimination studies). One solution to the problem is to restrict per- 
ceptual tasks to ones in which the delay is absent or minimal. Thus, if a 
discrimination problem is involved, the to-be-compared stimuli should be viewed 
simultaneously (cf. F. H. Allport, 1955, pp. 329-330). Unfortunately, such a 
restriction would rule out successive discrimination as a perceptual research 
problem, and even the study of form perception would be difficult because such 
perception ordinarily requires successive fixations of the features of a pattern, 
thereby implicating short-term memory (cf. Hochberg, 1968). 

Closely related to the memory issue is the problem of distinguishing between 
effects operating at the input side of perception, involving the “appearance” of 
things, and those attributable to output or response mechanisms. This issue has 
been particularly important in studies of the effects of set on perception, where 
the theoretical alternatives have been the “perceptual tuning” hypothesis, which 
assigns the effects to the perceptual system itself, and different versions of the 
“response” hypothesis, according to which set operates either on the memory 
trace or on responses occurring to the perceptual experience (Haber, 1966). 

The attitude adopted here in regard to these issues is one that is rapidly 
coming to the fore in perceptual research (e.g., Neisser, 1967). Rather than 
attempt to eliminate memory or response factors from perception, it is useful 
to think in terms of a continuum of information processing, which involves 
perceptual, memory, and response processes in different degrees, depending 
on temporal and other relevant factors. The problem is to distinguish concep- 
tually between the different processes, to identify the controlling variables, and 
to specify the nature and locus of their effects over the time course of informa- 
tion processing. 

Our discussion of the problem will be restricted to research findings that 
contribute most directly to the understanding of the role of the symbolic proc- 
esses in perception and that can be meaningfully related to subsequent dis- 
cussions of learning and memory. In effect, this means that we will be con- 
cerned primarily with the same classes of independent variables as the studies 
reviewed in later chapters. These variables include (a) relevant dimensions 
of stimulus meaning, particularly familiarity, abstractness-concreteness, and as- 
sociative meaningfulness; and (b) experimental manipulation or arousal of 
the symbolic processes by such methods as instructional sets, associative “prim- 
ing,” and variations in task difficulty and concreteness. Effects of these classes 
of variables will be considered in relation to recognition and detection thresholds, 
perceptual stability, functional (right-left) asymmetries in perception, certain 
memory tasks in which perceptual variables are prominent, and so on. The 
emphasis throughout the remainder of this chapter and the following one will 
be on the theoretical specification of the differential functional characteristics 
of imaginal and verbal symbolic systems in relation to perception. 
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STUDIES OF THE EFFECTS OF STIMULUS MEANING 


Meaning was defined in Chapter 3 in terms of the associative processes 
that are reliably evoked by a stimulus, three levels of meaning being distinguished 
in such terms. Representational meaning refers to the availability of a symbolic 
representation (mental image or word) corresponding to the stimulus unit, so 
that the stimulus has some degree of familiarity and will elicit a recognition 
response. Referential meaning implies a higher-order associative process involv- 
ing a linkage between an object-image and the name of the object, so that the 
referent object can evoke a labeling response and the name, an object image. 
Finally, associative meaning involves further associative connections between 
different images, words, or both, The analysis has interesting implications re- 
garding perceptual phenomena. It implies that the availability of processes at 
any given level, and hence any effects attributable to them, would depend not 
only on the pre-experimentally defined meaning of the stimulus items but also 
upon such variables as their relevance for the required response and the time 
available for their operation as a result of stimulus durations or memory factors. 
Meaning should be unimportant if little memory load is involved and no repre- 
sentational (labeling) response is required. If the task demands only an immedi- 
ate recognition of the stimulus, its familiarity should be important, but higher 
levels of meaning should be irrelevant. Higher-order associative meaning may 
be effective, however, if sufficient time is available for the associative processes 
to be evoked during the perceptual task. 


Perceptual Thresholds and Meaning 


Familiarity Evidence relevant to the above hypothesis is provided by 
comparisons of the effects of different stimulus and response variables on per- 
ceptual thresholds. One of the most reliable findings in the area is that familiar 
stimuli are correctly identified at briefer (or with fewer) tachistoscopic exposures 
than are unfamiliar stimuli (e.g., see Dember, 1960). This is consistent with the 
generalization that ease of recognition depends on the availability of a memory 
representation, and an appropriate verbal label if recognition must be indicated 
by naming. Some recent studies have shown that familiarity is unimportant 
when such factors are minimized. Robinson, Brown, and Hayes (1964) com- 
pared the effects of familiarity on same-different and identification thresholds. 
The former involves presentations of pairs of stimuli whose components may 
be identical or different and the subject judges them as “same” or “different.” 
Robinson et al. reasoned that the same-different method yields effects that can 
be termed “perceptual” because it avoids the memory and response factors 
involved in recognition or identification procedures. Using both methods, they 


obtained duration thresholds for letters varying in familiarity according to their 
and their physical orientation (normal versus reversed). 


frequency of occurrence } Y au 
Figure 4-1 for the letter orientation conditions, showed 


The results, presented in 
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FIGURE 4-1. Mean same-different and identi- 
fication thresholds for letter pairs varying in familiarity 
of orientation. From Robinson, Brown, and Hayes 
(1964). 


the usual facilitating effect of familiarity on identification, but the familiarity 
variables had no effect on same-different thresholds. 

Experiments reported by Hochberg (1968) show the same lack of effect of 
familiarity on same-different judgments for pairs of words when the comparison 
is direct or simultaneous, but they also revealed that familiarity becomes impor- 
tant when the comparison is indirect or successive and hence involves short-term 
memory. In the direct condition, the two words appeared close together; in 
the indirect condition they were separated horizontally so that both could not 
be seen foveally with one fixation. The results showed no measurable effect of 
familiarity (meaning, pronunciability, orientation) when the comparison was 
direct. When it was indirect, however, the number of tachistoscopic glances 
needed in order to judge whether the words were the same or different was 
greater for the unfamiliar than for the familiar words. 

It can be concluded from these findings that the familiarity, or representa- 
tional meaning, of verbal stimulus patterns has no effect on perceptual thresholds 
when memory is not a factor in the task. Familiarity becomes important, how- 
ever, when memory is involved, as it is in indirect or successive comparison that 
involves short-term memory, and in a recognition task where the stimulus must 
be “compared” with a long-term memory image or (in Hochberg’s terms) 
schematic map. These findings leave open the question of the role of higher- 
order referential and associative meaning in perceptual threshold studies. The 
present position is that such meaning is unimportant even in recognition tasks 
unless they involve labeling, memory, or associative factors. The hypothesis will 
be examined in the light of the literature qn verbal codability, concreteness, and 
meaningfulness variables in perceptual threshold research. 


Verbal codability Kimura (1963) reported that subjects with lesions 
of the right temporal lobe are impaired relative to controls in the tachistoscopic 
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perception of unfamiliar, but not of familiar, nonverbal stimuli. She discussed 
the findings in terms of Hebb’s cell assembly theory but also suggested that 
“verbal identifiability” may be a crucial concomitant of familiarity, Her reason- 
ing apparently was that no differences occurred with familiar material because 
the neural representations correlated with familiarity are located in the language 
center, that is, in the left (undamaged) hemisphere. The permanent neural rep- 
resentation of unfamiliar stimuli, on the other hand, may not be extensively 
elaborated in that hemisphere and the right hemisphere accordingly plays a 
more important role in the perception of unfamiliar stimuli, 

The neuropsychological implications are not in question here. The central 
issue is whether verbal identifiability is indeed crucial to the “rapid visual iden- 
tification” of familiar nonverbal stimuli, as Kimura suggests, The alternative 
suggested here is that familiarity should be critical independent of verbal coda- 
bility unless an associative or memory component is involved in the task, In 
Kimura’s study, each stimulus was presented for a constant (brief) exposure 
time, followed by a recognition test in which the subject was given a card con- 
taining all the stimuli presented during that test series. He was required to say 
the number of, or point out, the object he had been presented, The procedure 
introduces a delay between stimulus presentation and response that might have 
been bridged by holding the verbal label in a short-term memory store in the 
case of familiar objects. The verbal label need not have played any role what- 
ever in the discriminative perception of the stimulus, The question must remain 
open, however, since it apparently has not been adequately investigated in the 
context of recognition threshold research. Related studies on the effects of 
acquired distinctiveness of cues have been concerned with discrimination and 
recognition memory rather than perceptual thresholds as the dependent variable 
(see Epstein, 1967, Chapter 6). Thus they do not provide an answer to the 
present question, although they are relevant to the general issues with which 
we are concerned and will be considered in detail later (Chapter 7). 


Word concreteness and meaningfulness On the basis of the evidence 
reviewed in the preceding chapter, it is assumed here that the major effective 
variable differentiating concrete and abstract words is the availability of referent 
images: The former readily evoke images, the latter do not. Conereteness, so 
defined, should be irrelevant to immediate perceptual recognition of a word 
because the arousal of the effective meaning component depends upon prior 
recognition of the eliciting word. Precisely the same conclusion applies to verbal 
associative meaningfulness, or m. To argue otherwise would require one to 
postulate a perceptual mechanism that is sensitive to meaning independent of 
word recognition. I consider such a mechanism unnecessary and implausible 
in the present context as it has been feund by others (e.g., Eriksen, 1958; Neis- 
ser, 1967, pp. 126-134; Zuckerman and Rock, 1957) in relation to the issue 
of perceptual defense, “semantic subception,” and other effects related to the 
connotative meaning of words and experiential variables generally. What are 
the facts in regard to concreteness and m? 
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Winnick and Kressel (1965) used concrete and abstract words varying in 
frequency from Gorman’s (1961) list in a visual recognition threshold experi- 
ment and found no differences in duration thresholds for the two categories, 
but did find the usual effect for word frequency. J. A. Taylor (1958) investigated 
the effects of meaning and frequency of exposure on duration thresholds, Mean- 
ing was experimentally manipulated by preliminary training involving 15 expo- 
sures of nonsense syllable stimuli, each accompanied by a picture of a familiar 
common object. This procedure can be interpreted as an attempt to produce 
concrete meaning experimentally, although it obviously does not parallel the 
associative experience ordinarily involved in the learning of concrete words, 
either in amount or in quality. Frequency was varied by giving the same number 
of exposures to the nonsense syllables alone. The results showed that, while 
both procedures reduced duration thresholds relative to a control list, frequency 
and meaning conditions did not differ. The findings of both of the above studies 
are consistent with the hypothesis that representational meaning (familiarity) 
is important to tachistoscopic recognition, but higher-order referential meaning 
(concreteness) is not. 

Other studies do not support the negative conclusion regarding concreteness. 
Riegel and Riegel (1961) correlated visual duration threshold data for words 
with a number of word characteristics, including frequency and abstractness- 
concreteness. Positive correlations were obtained for both of these variables, 
with concreteness emerging as the best single predictor of thresholds. Spreen, 
Borkowski, and Benton (1967) similarly found superior auditory recognition 
for more concrete words than for less concrete words under conditions of mask- 
ing noise. Thus concreteness has been found to be ineffective in two threshold 
experiments and positively effective in two others, An attempted resolution of 
the ambiguity will be considered presently. 

Verbal associative meaningfulness (m) has also been proposed as a variable 
that would be relevant to tachistoscopic recognition performance. While Noble 
(1953) did not explicitly make such a prediction, he did suggest that stimuli 
acquire both m and familiarity (f) as some monotonic function of frequency, 
and that endowing stimuli with m or f “may constitute one unambiguous defini- 
tion of Thorndikian ‘identifiability,’ which in turn may be related to such cur- 
rent notions as ‘pre-differentiated Structure,’ ‘distinctiveness,’ ‘cue-value,’ and 
‘recognizability’” (p. 97). Thus, m and f were lumped together with the 
implication that m defines properties that should be relevant to immediate per- 
ceptual recognition. Kristofferson (1957), apparently basing his study on the 
above assumptions, investigated the effects of m and rated familiarity on visual 
duration thresholds for 20 words from Noble’s (1952a) list. Both variables 
correlated substantially and about equally with thresholds. Unfortunately, m 
and familiarity were completely confounded since the two correlated .97 (Spear- 
man’s rho, calculated from his data) in the sample used. Whether number of 
associations per se, as measured by m, has any effect was thus left indeterminate. 
However, R. C. Johnson, Frincke, and Martin (1961) obtained a small but sig- 
nificant effect of word m on thresholds when frequency was controlled. 
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Meaningfulness has been ineffective in other studies. Inasmuch as concrete- 
ness and m covaried in the Winnick and Kressel (1965) study described above, 
their failure to obtain any effect of concreteness on thresholds applies to m as 
well. E. J. Gibson, Bishop, Schiff, and Smith (1964) found recognition thresh- 
olds, as measured by the relative brightness of the exposure field, to be higher 
for meaningful trigrams such as IBM and FBI than for relatively meaningless 
but pronounceable syllables such as MIB and BIF. Meaningfulness was meas- 
ured by a rating scale and its relation to associative meaningfulness (m) is 
therefore uncertain, but it seems improbable that m would be higher for the 
low-meaningful items than for the high-meaningful items. It seems reasonable 
to conclude, therefore, that pronunciability had a stronger positive effect on 
ease of recognition than did meaningfulness, however the latter is defined. If 
correct, this conclusion is highly relevant here, for it implies that pronunciability 
is effective because it reflects the availability and accessibility of corresponding 
verbal representational processes. Such availability could be a function of the 
frequency with which the pronounceable syllables have been heard, spoken, and 
seen as integrated components of words. As in the case of concreteness, how- 
ever, the empirical status of m needs clarification before any further theoretical 
speculation is justified. 

Paivio and O'Neill (1970) attempted to resolve some of the ambiguity con- 
cerning the effectiveness of both imagery-concreteness and m in tachistoscopic 
recognition, comparing the effects of these variables with that of familiarity. 
Two sets of nouns were selected from the Paivio, Yuille, and Madigan (1968) 
list. In one set, m was held constant while imagery-concreteness and frequency 
were factorially varied so that half the words were high on imagery and con- 
creteness, and half were low on these variables. Half of the words of each imagery 
level were high in frequency of usage, and half were low frequency according 
to the Thorndike-Lorge (1944) word count. The other set involved similar fac- 
torial variation of m and frequency, with J and C held constant. Tachistoscopic 
duration thresholds were determined for each word using the ascending method 
of limits. The mean threshold values are presented in Table 4-1. As may be 
seen, the results for both lists revealed the typical positive relation between 
frequency and thresholds, i.e., the more familiar words were significantly easier 


Table 4-1 
Mean Tachistoscopic Recognition Thresholds for Words in Milliseconds as a Func- 
tion of Word Frequency (F), Imagery (I), and Meaningfulness (m). From Paivio 
and O'Neill (1970). 


High F Low F 
High I A ITAS 25.50 
Low I 16.88 20.50 
High m 16.25 20.63 


Low m 20.50 28.63 
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to identify. The relation between m and ease of recognition also was positive, 
confirming the findings of Kristofferson (1957) and R. C. Johnson et al. (1961), 
The effect of J-C was significantly negative, however, words low on imagery- 
concreteness being more readily identified than ones that are high on this attri- 
bute. This unexpected result is inconsistent with the results obtained by the 
Riegels and, to a lesser degree, with those of Winnick and Kressel, 

It seemed possible that familiarity may not have been adequately controlled 
in the Paivio and O'Neill experiment by the selection of words on the basis of 
their Thorndike and Lorge frequencies. This was suggested by the fact that 
several subjects, upon recognizing the stimulus word perception spontaneously 
commented that they had just been studying the topic of perception in their 
introductory psychology course. The mean threshold for this word, which was 
classified in the experiment as abstract and relatively infrequent, was lower than 
that for any other member of that class, Thus, in one case at least an abstract 
word was unusually easy to identify because it was unexpectedly familiar. To 
determine the possible role of such uncontrolled familiarity, the original experi- 
mental subjects rated each of the stimulus words in the experiment on familiarity, 
using a seven-point scale. Mean familiarity scores were obtained for each word 
and correlations computed between the familiarity, mean threshold, imagery, 
and m values for the words. In the case of the list in which imagery was varied, 
rated familiarity correlated —.48 with J, and —.58 with thresholds. When rated 
familiarity was partialed out, a correlated of .28 between J scores and thresholds 
was reduced to zero, whereas the correlation between familiarity and thresholds 
was essentially unaffected by partialing out J. The apparent effect of concreteness 
on thresholds in the original analysis could thus be explained entirely in terms 
of uncontrolled familiarity. 

In the case of the m-varied list, mean familiarity ratings correlated .40 with 
m and —.54 with thresholds. With familiarity partialed out, a correlation of 
—.45 between m and thresholds was reduced to —.29. With m held constant, 
however, the correlation between familiarity and thresholds was still a sub- 
stantial —.44, Thus the possibility remained that m may have a small inde- 
pendent effect, although familiarity accounted for much more of the variance in 
thresholds, The small but significant effect of m was confirmed in two further 
experiments. 

In summary, although firm conclusions cannot yet be drawn from the rela- 
tively few recognition threshold studies that have involved variables that can 
be taken to define imaginal or verbal associative meaning, relative support 
emerges for the hypothesis that such meaning is not a potent variable affecting 
immediate perception, Positive effects have been obtained only inconsistently, 
and the Paivio and O'Neill results swung the balance of the evidence in favor 
of the conclusion that imagery-concretengss is ineffective and, although m was 
consistently related to thresholds, its effect is small relative to that of frequency- 
familiarity,? By contrast, the effects of imagery in particular have been very 


7 ? These conclusions have been recently confirmed and extended by O'Neill (1971) 
in a series of experiments involving dichotic listening tasks. 
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consistent and strong in learning and memory tasks. The bulk of the evidence 
on the latter effects will be considered in later chapters. To emphasize the point, 
however, it may be noted that the conclusion is directly supported by two of 
the studies reviewed here. While Winnick and Kressel (1965) failed to find any 
effect of concreteness (or its correlate, m) on recognition thresholds, they did 
find that subsequent free recall for the words that had been used in the tachis- 
toscopic recognition phase, without any further exposure to them, was higher 
in the case of concrete than abstract words. In addition, the concrete words were 
superior as items in a separate paired-associate learning experiment. E, J. Gibson 
et al. (1964) similarly found that, while pronunciability was more effective than 
meaningfulness in perceptual recognition, meaningfulness was the better pre- 
dictor of retention as measured by both recognition and free recall, 

The present position is also favored theoretically, No one seems to have pro- 
posed a reasonable mechanism that would indicate how referential or associative 
meaning might contribute to perceptual recognition at fast exposure speeds when 
associative and memory factors are minimized. Until such a mechanism is made 
explicit, the present position remains that such meaning cannot affect perceptual 
recognition because the stimulus must first evoke the appropriate representation 
before any further associative verbal process or image can be aroused, Evoca- 
tion of the former should be sufficient for perceptual identification without the 
arousal of the latter, and familiarity alone should be the relevant stimulus attri- 
bute. The majority of the studies reviewed here are consistent with the hypoth- 
esis, but a few exceptions remain unexplained, 


Perceptual Stability and Meaning 


Under certain conditions of reduced stimulation, visual objects exhibit 
perceptual instability, which is characterized by the disappearance and inter- 
mittent reappearance of the object or some portion of it, This has been observed 
when the image is stabilized on the retina by means of an optical projection 
system attached to a contact lens (see Pritchard, Heron, & Hebb, 1960), when 
a luminous target is viewed under conditions of reduced illumination (McKin- 
ney, 1963), when a target is defocused (McKinney, 1966b), and when it is 
viewed as a prolonged afterimage (Bennet-Clark & Evans, 1963). Experiments 
using these techniques have demonstrated that the image tends to fragment and 
disappear in perceptual units of varying size and complexity, Since meaning and 
past experience are apparently among the more potent determinants of such 
unit effects, the phenomenon is of unusual interest here, The most relevant find- 
ings will be reviewed in the present theoretical context. 

Pritchard et al. (1960), summarizing the effects that were consistently re- 
ported by their subjects, noted that @ meaningful figure or part of a figure is 
visible longer than a meaningless one. This can be illustrated by references to 
the three stimulus patterns shown in Figure 4-2. The left panel (a) shows a 
meaningless curve on the left and a profile of a face on the right. When seen with 
the apparent fixation point being midway, the meaningless curve faded faster 
and was absent more often than the face. The pattern shown in Figure 4-2b 
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FIGURE 4-2. Examples of visual stimuli used by Pritch- 
ard, Heron, and Hebb (1960). 


includes a “4,” a “B,” and a “3.” The fading of parts of the figure was not ran- 
dom—when any part was present, it almost always included one or more of 
the symbols as complete units. Figure 4-2c shows a meaningless line super- 
imposed over the letter B. The line acted independently of, and faded more 
frequently than, the “B.” When the hatching was present, the “B” was seen as 
a separate entity nearer the observer. Pritchard (1961) reported further that 
when entire words are presented, the partial fragmentation of letters can cause 
different words to be perceived. For example, BEER yielded the products PEER, 
PEEP, BEE, and BE. Meaningless groups of letters such as EER were less 
likely to be reported, indicating again that the fragmentation involves perceptual 
units related to meaning. 

McKinney (1963) reported similar findings using luminous targets viewed 
under conditions of reduced illumination. Hart (1964) questioned the claim 
that results obtained using this technique reveal perceptual units or meanings, 
suggesting on the basis of his own data that disappearances are related instead 
to the meaningful way that subjects see and fixate the figures. Schuck, Brock, and 
Becker (1964) were able to demonstrate, however, that meaningful disappear- 
ances are not artifacts of the manner of fixation but indeed reflect meaningful 
perceptual units. Furthermore, Clarke and Evans (1964) conclude that quali- 
tatively similar, structured or meaningful fragmentation occurs under three dif- 
ferent viewing conditions, i.e., monocular viewing under reduced illumination, 
stabilized retinal images, and viewing of prolonged afterimages. The different 
techniques differ in the degree to which fine tremor is controlled and in some 
aspects of the physiological mechanisms that may be involved (Evans, 1967), 
but they nevertheless yield comparable results to which common theoretical 
interpretations can be applied. 


Theoretical interpretations of perceptual fragmentation Pritchard et al. 
(1960) believe that the reported phenomena lead inevitably to the conclusion 
that perceptual elements, as distinct from sensory elements, exist in their own 
right. These organized entities are often simpler than the wholes emphasized 
in Gestalt theory, and when complex, they appear to be syntheses of simpler 
ones but capable also of functioning as units. The findings were interpreted as 
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supporting the general features of Hebb’s (1949) cell-assembly theory and cer- 
tain specific hypotheses within it. Thus, “meaning in the theory is activity in a 
set of interconnected assemblies which, as a more complex system, can be active 
longer” (Hebb, 1963, p. 18). That a meaningful (more complex?) object 
remains visible longer than a meaningless one is understandable in such terms. 

The data are also generally consistent with the level of theorizing (without 
particular neuropsychological assumptions) presented in the preceding chap- 
ters. Specifically, the findings support the idea of a hierarchically organized 
meaning system that was suggested as the basis of representational and asso- 
ciative images. Representational images were interpreted as consisting of clus- 
ters of elementary images corresponding to components of an object, which 
in turn may be organized into higher-order associative structures comprised of 
the already-established object-images, and so on. Such a system could be con- 
ceptualized in terms of lower-order and higher-order assembly activity (Hebb, 
1968), conditioned perceptual responses (Sheffield, 1961), or as elementary 
and compound images within the framework of a computer-simulation model 
(Simon & Feigenbaum, 1964) without affecting the relevance of the data. 

In stating that the findings are consistent with the imagery theory of mean- 
ing, however, we must be clear about what is being claimed. The observed 
fragmentation is perceptual and the relationship to imagery is based on the 
assumption that perception and imagery are linked by common underlying 
mechanisms. The nature of those mechanisms is inferred from the reported 
perceptual experience and in the present context we have thus far established 
no direct inferential link to imagery in terms of operations that define that con- 
cept. Some direct evidence can be found in figural completion phenomena 
reported by Pritchard et al. An irregular amoebalike outline figure loses one 
of its limbs and a transient closure is occasionally reported. One observer re- 
ported that a slightly irregular hexagon became definitely regular. These are 
interpreted by the authors as clear cases of the production of a better figure, 
in the Gestalt sense of goodness of form. More dramatic from our point of 
view is the hallucinatory addition of an eye to the profile in Figure 4-2a, which 
was reported by two observers viewing different profile figures. Such reports 
come closer to defining imagery than do the reports of fragmentation alone in 
that the former imply the production of a perceptual experience in the absence 
of corresponding “adequate” stimulation. 

Inferences should also be possible on the basis of stimulus meaning, but the 
necessary information is lacking in the above studies in that meaning is unde- 
fined. A profile face and a meaningless wavy line differ simultaneously in con- 
creteness, familiarity, and verbal meaning. How much do the different dimensions 
of meaning contribute to the observed effects? The same question applies to 
words and one can inquire further whether the effects involving verbal stimuli 
depend only on their visual form, or whether there are additional effects that 
could be attributed more specifically to the sequential and other properties of 
the auditory-motor language system. To what extent, furthermore, are the 
reported phenomena centrally determined and to what extent do they reflect 
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response variables? The available research is insufficient to provide any firm 
answers, but the following studies are at least relevant to these questions. 

McKinney (1966b) used the defocusing technique to investigate the effect 
of verbal identifiability on perceptual stability. The subjects fixated on geometric 
patterns that were presented either as “letters” or as “designs.” The letter con- 
dition was intended to encourage implicit naming; the designs condition, to 
inhibit naming, The distinction was achieved by instructions and by presenting 
nonletter patterns along with the letters in the case of the designs condition. 
The results showed that the targets were more stable (that is, they exhibited less 
fragmentation) when recognized as familiar letters than when not associated 
with a verbal label. 

McKinney interpreted his results as support for the contention that a verbal 
label generally facilitates perceptual recognition, relating this conclusion specifi- 
cally to Kimura’s (1963) interpretation of familiarity effects in tachistoscopic 
recognition. The generalization may not be warranted for reasons already dis- 
cussed in relation to tachistoscopic studies, where it was suggested that the 
pattern must be recognized before the label is evoked. Whether or not codability 
is facilitative will depend upon the time available in the task for associative 
(memory) factors to operate, Such conditions are favorable in the perceptual 
stability situation, where the subject views the stabilized target continuously 
and has ample time to name it implicitly. In terms of the processes I assume 
to be involved in referential meaning, the implicit naming response may asso- 
ciatively arouse the representation corresponding to the geometric pattern. The 
greater stability under the name condition could thus be interpreted as a regen- 
erative process in which perceptual integrity is maintained through feedback 
from the naming response. 

Two further possibilities are suggested by Hebb’s theory, each assigning more 
weight directly to central factors. One interpretation is that the facilitation in 
the name condition is entirely central: A geometric pattern perceived as a 
letter is more meaningful in the sense of arousing more complex assembly 
activity, which maintains activity (hence perceptual stability) for a longer period 
than when the pattern is viewed as a meaningless design. The second Hebbian 
alternative involves the concept of attention, which, within the theory, is con- 
ceptualized as involving facilitation of cell assembly activity by activity in neigh- 
boring assemblies. In this instance, implicit labeling may keep the subject’s 
attention on the geometric pattern longer, thereby maintaining perceptual sta- 
bility by the facilitative action of other (nontarget) assemblies. The data do 
not permit a choice between the alternatives, which are relevant here as specific 
hypotheses concerning the mechanisms whereby verbal symbolic processes might 
affect perceptual stability, 

Other recent studies of the fragmentation phenomenon provide evidence of 
factors that might be involved in the development of compound representa- 
tional processes or associations between representational units. Tees and More 
(1967a) investigated the effects of perceptual learning experience involving 
the contiguous presentation of digit pairs upon the frequency of their joint 
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disappearances under the McKinney (1963) luminous stimulus conditions. The 
target stimuli were pairs of discriminally different digits, e.g., 85. The percep- 
tual learning experience consisted of the repeated presentation of digit strings 
varying in length, within which the critical pairs were periodically embedded. 
The target digits were paired different numbers of times for different groups. 
In an attempt to restrict the associative experience to stimulus (rather than 
stimulus-response) pairing, the subjects were not required to report the digits 
during the training phase. Instead, they were asked only to count the number 
of digits in each string. The results showed that, as a result of such associative 
experience, the target stimuli disappeared together more frequently than without 
such association when presented along with a third digit in the test situation, 
Moreover, as can be seen in Figure 4-3, the extent to which the two “operated” 
together was a linear function of the frequency of the previous joint occurrence, 

Tees and More interpreted the results as support for the contiguity hypothe- 
sis of the development of a cell assembly. In less specific terms, a compound 
symbolic representation is apparently formed as a result of contiguous exposure 
to the elements of the compound, The finding was extended in a further study 
in which Tees and More (1967b) demonstrated that contiguity of two letters 
in prior auditory perceptual learning experience (during which they were pre- 
sented as components of words that were spelled out) resulted in their joint 
disappearance in the subsequent visual test. This was viewed as evidence for 
intermodal perceptual learning. 
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FIGURE 4-3, Linear trend for disappearances (cal- 
culated as the mean difference of differences between dis- 
appearances before and after perceptual learning) as a 
function of the number of preconditioning pairings. From 
Tees and More (1967a). 
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Despite the care with which Tees and More controlled response variables in 
an attempt to restrict the learning experience in each study to simple perceptual 
contiguity, an alternative explanation is possible. The perceptual learning phase 
can be viewed as being comprised of an intentional and an incidental learning 
component, the latter involving the crucial independent variable in the experi- 
ments. The subjects might well have become aware of the critical pair, such 
awareness being manifested as a discriminating (implicit) verbal response. Such 
a common response could serve to mediate the increased perceptual stability 
in the subsequent test, as the verbal labels apparently did in the McKinney 
(1966b) experiment described above. Such an interpretation does not reduce 
the importance of the empirical findings, but the proposed mechanism is quite 
different from that suggested by Tees and More. 

The plausibility of a verbal mediating mechanism is supported by the results 
of a study by Donderi and Kane (1965). They investigated perceptual stability 
using a stimulus pattern comprised of three circles of unequal diameter, two 
of which the subject had learned to label “A” and one of which the subject had 
learned to label “B” in a preliminary learning phase. The subjects were required 
to report disappearances, The results showed that circles assigned the same 
label were more likely to fragment simultaneously than were two with dissimilar 
names. The finding is particularly interesting here because it represents positive 
evidence for verbal mediation in perception, paralleling mediational effects 
observed in verbal learning research to be considered later. Donderi and Kane 
in effect used an acquired stimulus equivalence mediation paradigm, in which 
two circles, C, and C;, became functionally equivalent as stimuli as a result of 
their association with a common response, “A.” Thus, stage 1 learning involved 
a C,-A association, and stage 2, C.-A. Acquired stimulus equivalence is evi- 
denced by the similar perceptual response (fragmentation) they evoke as stimuli 
under reduced stimulation conditions. 

In summary, the perceptual stability phenomenon appears to be unusually 
sensitive to meaning and associative processes generally. The influence of verbal 
referential meaning (codability) and verbal mediating processes is most clearly 
demonstrated in two instances. Familiarity and imagery are presumably involved 
in other instances, but they tend to be operationally confounded with each other 
and with verbal meaning generally. Suggestive evidence has been obtained for 
the effect of perceptual contiguities on the development of compound repre- 
sentational systems, but the data are open to alternative interpretations in terms 
of verbal mediating responses. The effective variables hopefully can be teased 
apart and the alternative hypotheses tested by further research. The present 
theoretical approach generates predictions that could be tested in such research. 
Associative factors apparently have time to operate in the experimental settings 
that are typically used to investigate perceptual stability. Associative imagery 
should thus be associated with high stability—for example, concrete nouns 
should be stable longer than abstract nouns even when familiarity and verbal 
associative meaning are controlled. Such an outcome would be theoretically 
important, for it would strain attempts to explain the effect in terms of verbal 
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mechanisms alone and at the same time increase the plausibility that nonverbal 
representational processes are somehow involved. 

The necessary research has not been done and the postulated dimensions of 
meaning and the assumed underlying processes remain relatively undifferentiated 
in terms of the functions that we have attributed to them. 


Dynamic Characteristics of Stimulus Meaning in Perception 


Thus far we have been concerned with general dimensions of meaning 
without reference to more specific qualitative aspects. Concreteness, for exam- 
ple, was defined in terms of the directness of reference to concrete objects and 
events, ignoring the dynamic properties of the referents. Perceptual effects 
attributable to such properties would provide evidence that the underlying rep- 
resentational processes aroused by the stimulus include the dynamic components, 
and that such components indeed have functional significance, as was suggested 
in the discussion of dynamic as compared to static representations in Chapter 2. 

A number of studies have revealed such effects, the majority of these stem- 
ming from Wapner and Werner’s (e.g, 1957) sensory-tonic field theory of 
perception, and the related organismic theory of symbolization as presented by 
Werner and Kaplan (1963). The research is summarized in both of the above 
works. The relevant series of experiments was concerned with the effects of 
directional properties of pictured objects. Thus, if a picture of a bird flying to 
the left is placed in the objective median plane, the observer perceives the 
object as displaced in the direction of flight, with the result that the apparent 
median plane shifts to the right. Similar effects are obtained with pictures of 
pointing hands: When the hands are pictured as pointing to the left or right, 
the apparent median plane shifts significantly in the direction opposite to the 
pointing, When the hands are pictured as pointing up or down, the apparent 
horizon shifts in the opposite direction—for example, when the “directional 
dynamics” is down, the apparent horizon is located relatively upward. 

Other experiments investigated the effects of directional dynamics connoted 
by words, Luminescent words were presented to subjects in the dark so that they 
appeared to be suspended in space. Some words referred to upward movement 
(climbing, rising), others to downward movement (falling, plunging). A word 
was first placed at the objective (horizontal) eye level of the observer and then 
shifted up or down at his request until it appeared to him to be at his eye level. 
The earlier experiments summarized by Wapner and Werner ( 1957, pp. 30-31) 
did not yield significant effects, but such effects apparently were obtained more 
recently (Chandler, as cited in Werner and Kaplan, 1963, p. 28). Thus, to be 
located at the subject’s apparent eye level, “climbing” and “raising” had to be 
placed at a spatial position below “lowering” and “dropping.” These studies 
deserve careful replication because the reported effects of word meaning are 
theoretically important, but their reliability appears to be uncertain. 

The directional characteristics of pictured objects are also reflected in per- 
ceived movement. Experiment 6 reported by Wapner and Werner (1957) 
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involved a comparison of the apparent velocity of a pictured object having a 
dynamic quality (e.g., a running mouse) with that of the same object pictured 
as static (e.g., a sitting mouse). Five different pairs of pictures were used, two 
of which are reproduced in Figure 4-4, Each stimulus was presented to the 
subject as a series of identical pictures 1 inch apart on a continuously-moving 
belt. The static object, serving as the standard, was presented in one window 
at a constant speed. The dynamic counterpart was presented in a window to 
the left or right of the standard and its velocity (in a “forward” direction) could 
be adjusted by the subject until it appeared to be moving at the same speed 
as the standard. A velocity setting lower than that of the standard would indicate 
that the figure with the directional dynamics was perceived as moving faster 
than the static figure. This is what in fact occurred, with the effect varying as a 
function of age: The youngest subjects adjusted the dynamic figure at a rela- 
tively slow speed, and the adjusted speed increased steadily with age until it 
approximated the standard for the 16-19 year groups. For children at least, 
then, the apparent motion of a pictured object is manifested in a perceptual 
effect. 

Other investigators have reported a similar effect with adult subjects. G. D. 
Jensen (1960) found that it was significantly easier to induce a stationary sil- 
houette figure of an airplane to move forward than backward, The study was 
repeated by Brosgole and Whalen (1967) with the addition of certain appro- 
priate controls. Motion was induced by displacing the target relative to a ver- 
tical line. The amount of induced motion was indicated by a counteractive 
adjustment by the subject. The results of one experiment showed that induced 
forward motion was significantly greater than apparent backward movement 
and greater than the movement of a control stimulus (rectangle) in the same 
direction. The effect was destroyed, however, when the target was surrounded 
by a frame. The experimenters interpreted this to mean that the frame imparted 
a meaning of its own that tended to override that contributed by the target. 
In any event, while the effective variables require further research, under some 
conditions the results are consistent with those predicted and obtained by 
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x FIGURE 4-4. Examples of static and dynamic 
pictures from Wapner and Werner A957): 
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Wapner and Werner for directional dynamics and are presumably interpretable 
in similar terms. 


Interpretation of directional dynamics Werner and Kaplan discuss the 
effects attributable to directional dynamics in terms of their organismic theory 
of meaning: “Organism-environment transactions . . . affect perceptual organi- 
zation of symbolic vehicles as they do that of objects” (1963, p. 29). The 
directional dynamics inherent in stationary pictures or in the meanings of the 
words as a result of past experience may be said to exert a directional “pull” 
consistent with the dynamic meaning of the stimulus. In our terms, such mean- 
ing is manifested in dynamic visual imagery, which in turn influences perception. 
The effects are probably related to Kohler’s (1964) finding that, following pro- 
longed wearing of yellow-blue spectacles, changes in the position of head and 
eyes resulted in corresponding negative afterimages, apparently because the 
sensory feedback from muscular contractions became conditioned to the after- 
images (see Chapter 3). Moreover, the reverse effect also occurred: Yellow 
and blue surfaces in the visual field induced the subject to assume an “appropriate 
eye position.” The directional dynamics inherent in stationary pictures may 
similarly involve a learned association between characteristics of the object 
and proprioceptive activity previously associated with viewing similar objects in 
motion. 

The phenomena and the above interpretations are also consistent with Hebb’s 
(1949) theoretical analysis, in which motor components are assumed to accom- 
pany perceptual processes and the visual imagery as a function of perceptual 
learning, as already noted in Chapter 2. For example, the eye movements 
associated with reading presumably become an intrinsic component of the cell 
assemblies and phase sequences hypothesized to be the representational basis 
of visual letters and words. One implication of Hebb’s theory is that a directional 
bias is associated with the visual processing of verbal material quite analogous 
to the directional dynamics postulated by Werner and his collaborators for 
Static pictures. 

Effects relevant to Hebb’s hypothesis are considered along with other effects 
and hypotheses in the following section in the context of lateral asymmetries in 
perception. Such asymmetries, more than most of the perceptual effects con- 
sidered up to this point, provide evidence of functional distinctions between 
verbal and nonverbal symbolic representations. 


Meaning and Left-Right Asymmetries in Perception 


The left and the right visual fields and the two ears are not equivalent in 
all perceptual tasks, but display lateral asymmetries related in particular to 
the verbal-nonverbal distinction in stimulus meaning and to certain character- 
istics of the task, In the case of vision, the research has typically involved rapid 
tachistoscopic presentation of stimulus material either simultaneously to the 
right and the left of a central fixation point, or successively (and randomly), to 
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the right or the left field. With the simultaneous method, both verbal material 
such as letters (Heron, 1957) and nonverbal material such as geometrical forms 
or binary strings of open and closed circles (e.g., Bryden, 1960; Harcum & 
Dyer, 1962) are reported more accurately from the left than from the right 
visual field. With successive presentation to one or the other field, however, 
recognition of verbal material is easier when it is exposed to the right field (e.g., 
Bryden & Rainey, 1963; Forgays, 1953; Heron, 1957; Mishkin & Forgays, 
1952; Terrace, 1959), whereas nonverbal geometrical forms and nonsense 
figures are recognized equally easily in either field (e.g., Bryden, 1960; Heron, 
1957; Kimura, 1966; Terrace, 1959). 

Comparable results have been obtained with auditory stimuli, although the 
conditions under which the effects are observed differ. When normal speech 
sounds such as spoken digits are simultaneously presented to the two ears, 
the sounds arriving at the right ear are more accurately recognized than those 
arriving at the left (Kimura, 1961, 1964). The right-ear superiority also obtains 
for nonsensical “verbal” sounds such as reversed playback of recorded speech 
(Kimura & Folb, 1968). On the other hand, recognition of nonverbal auditory 
patterns, i.e., melodies, is superior in the left ear. These asymmetries are not 
obtained with the successive method (stimuli arriving successively at one or 
the other ear), so the effective conditions are reversed for the visual and the 
auditory modes. The same generalization is nevertheless justified in the case of 
both modes: The representational processes that mediate perceptual recognition 
must differ in some crucial way for verbal stimuli and certain nonverbal stimuli. 

What are the possible differentiating mechanisms? The theoretical contro- 
versies have been oriented around two classes of interpretations. One, relevant 
primarily to the visual phenomena, emphasizes factors involved in the processing 
of the perceptual trace immediately following exposure. The second attributes 
both auditory and visual effects to functional asymmetries of the two cerebral 
hemispheres. We shall first consider the postexposure processing factors that have 
been suggested as explanations of visual asymmetries. These factors include 
implicit motor components and scanning habits intrinsic to the perceptual 
process itself, habitual order of reporting items, and memory factors. 


Postexposural scanning, order of report, and memory factors Consistent 
with Hebb’s (1949) general approach to the role of motor components in per- 
ceptual processes, Heron (1957) interpreted both the simultaneous and the 
Successive fixation data in terms of a “postexposural process” comprised of 
eye-movement tendencies acquired while learning to read. One characteristic 
movement in reading is the left-to-right scanning involved in reading a line; 
another is the jumping movement back to the beginning of the next line. In 
tachistoscopic word perception, the implicit movement processes are assumed 
to operate on the postexposure trace to determine the perceptual report in a 
manner analogous to the effect of the overt eye movements while actually read- 
ing. When an array of letters appears simultaneously to the left and to the right 
of fixation, the left-moving tendency toward the beginning of the array over- 
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rides the scanning tendency to the right, resulting in greater left-field accuracy 
because of a primacy effect. When the verbal stimuli appear only on one side 
of the fixation point, accuracy is greater for the right field because the two 
movement tendencies complement one another rather than conflict—that is, 
the tendency to begin from the left side of the line and the reading movement 
coincide when the entire line is to the right. Heron suggested further that these 
eye movements are specific to letter material. 

It should be noted particularly that the emphasis in this conceptualization 
is on dynamic processes intrinsic to the visual system paralleling the “direc- 
tional dynamics” inherent in pictorial representations of familiar objects accord- 
ing to the Wapner and Werner studies cited earlier. In Heron’s interpretation, 
continuity is assumed between perceptual processing (reading) and the proc- 
essing of immediate memory images (postexposural scanning). The continuity 
extends further to “mental” images in Hebb’s (1968) analysis of visual word- 
images that can be processed more efficiently in a left-to-right direction (see 
the discussion in Chapter 2). The concept of a visual-verbal representational 
system that includes experientially determined motor components and encom- 
passes perception, immediate memory, and imagery is parsimonious and inte- 
grative. Many of the relevant findings are consistent with the hypothesis, whereas 
others introduce complications that at the very least demand an elaboration of 
the postulated mechanisms. 

Bryden (1961) reasoned that the postexposure process might manifest itself in 
appropriate overt eye movements. In support of this, he found a significant rela- 
tion between the locus of recognition and eye movements occuring after the 
exposure of the material. He suggested that such eye movements may indeed 
facilitate recognition but also pointed out that the movements might be a result 
of recognition rather than the other way around. Similar results and interpreta- 
tions were reported by Crovitz and Daves (1962). 

Heron’s suggestion that the movement tendency is specific to verbal material 
is not supported by the results obtained with simultaneous presentation of ma- 
terial to the left and right of fixation, inasmuch as the left-field superiority has 
been found also for nonverbal stimuli (Bryden, 1960; Bryden & Rainey, 1963; 
Harcum & Dyer, 1962). Furthermore, L. G. Braine (1968) found that Israeli 
students, who read from right to left, also showed greater accuracy under the 
simultaneous method for tachistoscopic material appearing in the left field. She 
suggested that the asymmetries are not primarily due to reading habits, although 
such habits may have influenced the results, since the “left effect” was less 
strong and consistent than would be expected for a comparable American 
group (see Harcum & Friedman, 1963). The results with the simultaneous 
method of presentation thus indicate a general bias favoring recognition of 
material to the left of fixation. Such a bias can be interpreted generally in terms 
of motor habits associated with perception, but such habits could be reflected 
specifically in either a selective perceptual “attentiveness” to one side of a 
spatial pattern, as L. G. Braine (1968) implies, or a tendency for subjects to 


report objects from left to right (Bryden, 1960). 
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When order of report has been manipulated, the findings have served to 
differentiate verbal and nonverbal processes even in the case of simultaneous 
tachistoscopic presentation to both visual fields, and have suggested a specific 
interpretation of the trace systems corresponding to verbal material. Bryden 
(1960) found in one experiment that subjects generally tended to report both 
letters and geometric forms in a left-to-right order. The greater left-field accu- 
racy could therefore be interpreted in terms of the early reporting of material 
on the left, coupled with the assumption of a rapidly fading perceptual trace 
that has faded below threshold before the material on the right can be reported 
(cf. Sperling, 1960). This interpretation was supported by the results of another 
experiment in which, immediately after stimulus exposure, subjects were in- 
structed to report the material either from left to right or from right to left, 
Geometrical forms appearing in the left field were better identified when the 
order of report was from left to right, whereas those in the right field were 
better identified when the report was from right to left. The order of report, 
however, did not affect the position in which letters were easiest to recognize: 
Regardless of order, left-field recognition was superior. In the case of letters, 
moreover, subjects frequently reported that they had to repeat the letters to 
themselves in a left-to-right order before they were able to report them in the 
opposite direction. 

On the basis of these results, Bryden suggested that the trace systems that 
are excited when letters are tachistoscopically exposed are “polarized” in a 
left-to-right direction. Thus letters situated in any position facilitate traces cor- 
responding to letters situated to the right of them, while they exert little if any 
facilitation on the traces corresponding to letters situated to the left. No such 
polarization is postulated in the case of forms. Bryden contrasts his viewpoint 
with that of Lashley (1951), who proposed a scanning mechanism that deter- 
mines the serial order of responses but is independent of the specific traces (e.g., 
of letters) to be scanned. Bryden suggested instead that the directional bias is 
intrinsic to the traces of alphabetic material. Such stimuli may be said to carry 
a “directional tag” as part of their representational meaning, so that perceptual 
processing of letter sequences is facilitated in one direction and hindered in the 
other. Bryden (1967) has recently elaborated on his model in relation to the 
general problem of the sequential organization of behavior. 

The polarization hypothesis, like Heron’s postexposure scanning hypothesis, 
was intended to be applicable to the tachistoscopic recognition of alphabetic 
material generally, Recent evidence indicates, however, that the directional bias 
in the accuracy and order of the perceptual report is affected specifically by 
the associative characteristics and physical spacing of the verbal stimuli. Mew- 
hort (1966) found this to be the case with eight-letter pseudowords varying in 
their sequential redundancy: More letters were recognized when they more 
closely resembled the letter sequences found in English words (fourth-order 
approximations) than when their arrangement was random (zero-order approxi- 
mations to English). Moreover, the fourth-order pseudowords were more often 
reported in a left-to-right order. Increased spacing of the letters also impaired 
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recognition of fourth-order but not zero-order approximations, suggesting that 
the subject’s ability to make use of redundancy was disrupted. Specifically, 
Mewhort argued that redundant materials are “chunked” into casier-to-recall 
units (cf. G. A. Miller, 1956), and that spacing slows down sequential scan- 
ning enough so that such materials fade from short-term memory before they 
can be chunked. Low-redundancy materials presumably are not chunked, hence 
the lesser effect of spacing. In a similar study, Dick and Mewhort (1967) used 
alpha-numeric sequences comprised of four letters and four numbers as stimuli. 
They found that grouping, redundancy, and order of report variables had sig- 
nificant effects on letter accuracy but not on number accuracy. The results for 
the order-of-report variables are illustrated in Figure 4-5. The findings for 
alphabetic material were interpreted in terms of sequential information proc- 
essing, or a “sequential operator,” coupled with short-term memory processes. 
More flexibility is suggested in the case of number-processing, presumably be- 
cause numbers are not similarly linked to sequential dependencies in experience. 
The results were confirmed and extended by Bryden, Dick, and Mewhort 
(1968), who found that the processing of numbers in the recognition task is 
more flexible than that of letters but somewhat less flexible than that of geo- 
metric forms in terms of the relative ease and accuracy of right-to-left and left- 
to-right processing. 

Further qualifications of both the scanning and polarization hypotheses are 
suggested by other findings. Harcum and Finkel (1963) presented English 
words (e.g., PRACTICE) and their left-right mirror images (e.g., JOITIAAT ) 
successively to the right and the left of fixation. They found that the letters of 
normally printed words werc, as usual, more accurately perceived to the right 
of fixation, but the letters of the reversed words were more accurately perceived 


50.0 - 


Numbers 


Percentage Correc 


BTS 


Letters 


n 
1 


Letters : Numbers 
First First 


FIGURE 4-5. Percentage of items correctly 
reported as a function of the order of report. From 
Dick and Mewhort (1967). 
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when they appeared to the left. They argued that the directional characteristics 
of the letters affected the direction of the perceptual scanning process. The con- 
clusion was verified and extended in subsequent research (e.g., Harcum, 1966). 
Bryden (1966), however, presented evidence suggesting that directional scan- 
ning may be important only with multiple-letter material. In one experiment he 
presented single letters to one or the other side of fixation, in their normal 
orientation or as mirror images. When subjects saw only one of the two types 
of material, both types were better identified in the right visual field. The Harcum- 
Bryden exchange centered on the adequacy of the directional postexposural 
scanning as compared to the cerebral-dominance interpretation of left-right 
differences in tachistoscopic recognition, which will be considered below. At 
this point, the results serve to indicate the insufficiency of both the left-to-right 
scanning and polarization mechanisms, for the directional bias is obviously 
affected by the physical orientation and number of letters presented to the 
subject. 


Sequential verbal processing The theoretical mechanisms discussed 
above—postexposural scanning, trace polarization, sequential operator—appar- 
ently refer specifically to visual processes. They assume that the determinants 
of laterality effects are to be found directly in the characteristics of the visual 
representations corresponding to printed letters. It could be argued alternatively 
that the directional bias and laterality effects observed in the different studies 
for visually presented alphabetic material are explainable primarily in terms of 
the auditory-motor verbal system, which is presumably specialized for sequential 
processing of stimulus information. Visual receiving centers may identify printed 
letters or words as verbal stimuli and determine the starting point and direction 
in which the visual array will be processed. The processing itself, however, is 
controlled by the speech system as sequentially ordered naming responses. The 
left-to-right directional bias may simply reflect the habitual order of verbal proc- 
essing (i.e., the sequential properties of English are reflected in a left-to-right 
spatial order in print), which imposes directionality upon the postexposure 
scanning of a spatial array rather than the other way around, as seems to be 
implied by the visual hypotheses. The effects of redundancy and spacing found 
by Mewhort (1966) and Dick and Mewhort (1967) are consistent with the 
verbal-process interpretation if we assume that the visual (spatial) pattern is 
transformed into a temporal sequence. Redundancy and spatial proximity of the 
letter sequences simply permit a faster readout of information by the sequentially 
organized verbal system before the visual trace has faded. Presumably for the 
same reason, the verbal processing of mirror-image letter sequences in the 
Harcum and Finkel study is facilitated by a right-to-left scan, especially in the 
case of meaningful words that can be appropriately spelled only in that direc- 
tion. Bryden and Rainey’s (1963) finding of right-field superiority with suc- 
cessive presentation for pictures of familiar objects as well as for letters, although 
not for geometric forms, has been attributed (Bryden, 1966) to the fact that the 
drawings could be readily labeled, which also would be consistent with the 
verbal-process hypothesis under discussion. Finally, Ayres (1966) and Winnick 
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and Bruder (1968) obtained evidence suggesting that left-field dominance for 
horizontal material is an artifact of order of reporting (see also Merikle, Lowe, 
& Coltheart, 1970). All of these findings strongly implicate verbal sequential 
processing in the visual laterality effects, 

The above theoretical issue turns on the relative primacy of visual and verbal 
processes in word perception, and the research does not permit an unequivocal 
choice between the alternatives, Clearly, directional scanning, sequential report- 
ing, and associative factors acquired while learning to read play an important 
role in either case and serve to differentiate effects for verbal material from 
those for nonverbal material such as geometric forms. The laterality effects also 
implicate an entirely different theoretical viewpoint, to be considered next. 


Functional asymmetry of the cerebral hemispheres Kimura (1961) 
found for both normal subjects and preoperative patients that, when different 
digits were presented simultaneously to the two ears through earphones, more 
digits were accurately reported for the right ear. Her interpretation was that 
the right ear has stronger connections with the left hemisphere than does the 
left ear, and that speech is generally represented in the left hemisphere. (The 
reverse results would be expected and were in fact obtained in the case of pa- 
tients with known right-hemisphere speech representation.) Kimura suggested 
that a similar relation between perceptual asymmetry and hemispheric dominance 
might be found in the case of visual recognition of verbal material, Stimuli pre- 
sented to each hemifield project impulses to the visual receiving area in the 
opposite side of the brain, Accordingly, verbal material in the right visual field, 
which first excites the left (speech-dominant) hemisphere, should be perceived 
more accurately than material presented to the left field. Such an effect may 
be overshadowed by the strong effects of reading habits in the case of sequential 
arrays presented to both fields simultaneously; hence no support emerges for 
hemispheric dominance from studies employing such a procedure, In the case 
of successive presentation to one or the other field, however, right-field superiority 
is generally observed with verbal stimuli but not with nonverbal stimuli such as 
geometric forms. These findings are consistent with the view that perception of 
verbal stimuli is particularly dependent on the dominant hemisphere. 

Kimura’s (1964) finding of right-ear superiority for digits and left-car su- 
periority for melodies could be interpreted alternatively in terms of the relative 
familiarity of the digits. Kimura (in press) reported an experiment that appears 
to resolve the issue. Melodies were played in dichotic pairs to a group of experi- 
enced music listeners, who were asked to hum the melodies they heard, The 
results showed clear left-ear superiority especially when both melodies of a 
pair were familiar to the subject. Furthermore, the same subjects showed the 
typical right-ear superiority for digits. -Kimura concluded that familiarity per se 
does not appear to be a critical factor in hemispheric specialization of function. 
The conclusion is supported further by the observation that recognition of 
familiar faces is more often impaired by right- than by left-hemisphere lesions 
(Hecaen, as reported by Kimura, in press). Thus the left hemisphere apparently 
plays a dominant role in the perception of verbal stimuli, whereas the right 
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hemisphere is favored in the case of nonverbal auditory patterns and certain 
nonverbal visual stimuli. These asymmetries are illustrated by Kimura’s neuro- 
anatomical schema for auditory stimuli, shown in Figure 4-6. 

How are these hemispheric distinctions to be interpreted? Since the stimuli 
that are processed primarily by the left hemisphere appear to be sounds pro- 
ducible by the speech musculature and visual stimuli (letters, words, familiar 
objects) that can be named, it could be argued that the perceptual effects involv- 
ing such stimuli are critically dependent on the activity of motor centers sub- 
serving verbal behavior (Kimura, in press). Such an interpretation would be 
consistent with the motor theory of speech perception (Liberman et al., 1967). 
For our purposes, however, it is not necessary to accept only the motor interpre- 
tation. What is important is the general conception of a verbal representational 
system, located in the left hemisphere, which influences the perceptual processing 
of verbal stimuli. It may do so even in the case of multiunit visual stimuli by 
virtue of its sequential processing characteristic, which imposes a directional bias 
on the visual scanning and reporting of such a series in the manner described 
above. Or, the scanning mechanism and the “verbal sequential operator” may 
be independent mechanisms, both with their control centers in the speech- 
dominant hemisphere, and both participating in a coordinated fashion in the 
processing of visual-verbal stimulus sequences. 

The right-hemisphere system that subserves perception of nonverbal stimuli 
appears to be characterized by different attributes. It does not appear to have 
any intrinsic directional bias, although some directionality may be imposed on 
perceptual processing because of general left-attending (L. G. Braine, 1968) 
or left-to-right reporting habits already discussed. It has been suggested that 
the right-hemisphere perceptual mechanisms involve activity more nearly repre- 
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FIGURE 4-6. Neuroanatomical schema 
for the auditory asymmetries. Arrows represent 
occlusion of ipsilateral impulses by contralateral 
pathways. From Kimura (1967). 
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sentative of the stimulus input than is the case with the left-hemisphere (e.g., 
Kimura, in press), or more diffuse representation, which is especially functional 
in the perception of spatial patterns (Semmes, 1968). The evidence and the 
interpretations suggest a representational system specialized for parallel proc- 
essing in the spatial sense. It is tempting to identify such a system as the 
substrate of concrete (nonverbal) imagery generally, incorporating stored in- 
formation from different modalities, or involving, in Neisser’s (1967) terms, 
mechanisms for generating such information. The motor processes associated 
with visual imagery, for example, could be conceptualized as “concrete” in the 
sense that they are derived from the exploration of concrete objects and spatial 
patterns generally. The proprioceptive feedback from such activity could be 
viewed as part of the total stimulus input that is stored in some form and sub- 
sequently expressed as a fusion of visual-motor imagery. 


Empirical and theoretical uncertainties in laterality effects The preced- 
ing analysis is frankly speculative and its uncertainty is increased by some dis- 
sonant evidence concerning the perceptual asymmetry phenomena on which 
the analysis is based. Overton and Wiener (1966) investigated left-right field 
differences in recognition-threshold behavior using a monocular rather than a 
binocular viewing condition for English words. They found the typical right- 
field superiority, but this was attributable to the effects in the left eye only and 
more specifically to the extreme left portion of the left eye. They concluded that 
no current explanation can account satisfactorily for their data. However, Good- 
glass and Barton (1963) and Barton, Goodglass, and Shai (1965) obtained 
right-field superiority for both eyes, although the latter study did tend to show 
that the disparity between fields was greater in the case of the left eye, in agree- 
ment with Overton and Wiener. McKinney (1966a) used the perceptual sta- 
bility phenomenon to investigate left-right field differences in the stability of 
nonalphabetic material presented simultaneously to both fields. The results indi- 
cated greater fragmentation in the left visual field, i.e., the right field showed 
superior stability. This finding is inconsistent with the tachistoscopic recognition 
data for simultaneous presentation, where left-field superiority is generally found 
regardless of the nature of the material. It suggests left-hemisphere dominance, 
but this interpretation is inconsistent with the earlier suggestion that such asym- 
metry is associated with verbal stimuli. In another study, McKinney (1967) 
again found greater stability for a nonverbal target in the right visual field under 
the simultaneous presentation condition. Consistent with the Overton and Wiener 
results for tachistoscopic recognition of words under monocular viewing con- 
ditions, McKinney found the laterality effect for the left eye but not the right. 
He suggested a dual interpretation in terms of the combined effect of cerebral 
dominance and greater sensitivity of the temporal as compared to the nasal 
hemiretina. The data and the suggested interpretations obviously require some 
modification of the theoretical views expressed earlier, but the direction such 
modifications should take is not clear at this time. 

Stimulus meaning is implicated in issues raised by other data, It will be 
recalled that Kimura (1961) found right-ear superiority for the recognition of 
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dichotically presented digits, and interpreted the effect in terms of left-hemisphere 
dominance in the perception of verbal stimuli. We also noted, however, that 
Dick and Mewhort (1967) found grouping, redundancy, and order of report 
to affect letter but not number accuracy in tachistoscopic recognition. It appears 
that number processing is “verbal” in the auditory situation but “nonverbal” in 
the visual. This discrepancy may be consistent with findings obtained with pa- 
tients in whom the hemispheres have been surgically disconnected (Sperry, 
1968). Four of six subjects were able correctly to add or multiply pairs of 
numerals presented to the left field, indicating right-hemisphere processing, 
although the answer in these instances could not be directly expressed verbally. 
Thus both hemispheres apparently have representation for numbers, but only 
the “talking hemisphere” can process them verbally. Any clarification this might 
suggest, however, is offset by the further finding that such patients can also com- 
prehend words presented to the left field (hence the right hemisphere), provided 
that the response is nonverbal, e.g., searching out the named object by touch. 
The limits of such right-hemisphere verbal functioning remains to be determined, 

A final problem is raised by the results of studies of the effects of word ab- 
stractness on laterality effects for dichotically presented words. Borkowski, 
Spreen, and Stutz (1965), and Jones and Spreen (1967) found better recall for 
concrete words, suggesting an effect of referential imagery. If concrete imagery 
is associated with the right hemisphere, as suggested above, one might expect 
the usual right-ear superiority for words to be less in the case of concrete than 
abstract words. However, the results showed clear right-ear superiority for both 
classes of words, suggesting either that nonverbal imagery was not involved 
or that such imagery (at least when it is verbally evoked) involves both hemi- 
spheres equally and enhances recall of concrete words in either ear, Another 
possibility is that the laterality effect for words is primarily a perceptual effect, 
as Kimura (in press) has argued, and is therefore unaffected by associative 
variables, whereas the superior recall of concrete words in both ears is a mem- 
ory effect to which the imagery meaning component can contribute, The latter 
interpretation is consistent with the theory proposed at the outset of the present 
review of perceptual phenomena, where it was suggested that effects attributable 
to associative processes would depend in part on the time available for their 
operation. These issues and the Suggested interpretations obviously cannot be 
resolved on the basis of empirical evidence that is currently available. 


SUMMARY 


In this chapter we have examined evidence relevant to the proposition 
that perceptual phenomena are determined by the interaction of sensory input 
and the symbolic processes, the latter being defined here in terms of stimulus 
meaning. Meaning was conceptualized in terms of the stored representational 
and associative processes aroused by a stimulus, and it was hypothesized that 
the effect of meaning variables would depend on the memory load and other 
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temporal factors involved in the perceptual task. In addition, the level of 
meaning was expected to be important, Much of the experimental evidence is 
consistent with these hypotheses. Simple classification of stimuli as “same” or 
“different” is unaffected even by familiarity when both stimuli are simultaneously 
in view. With increased temporal separation of the stimuli, familiarity facilitates 
matching. Tachistoscopic recognition thresholds are consistently affected by 
familiarity, at least when the stimulus must be identified verbally, indicating the 
importance of the availability of a representational response, The majority of 
studies concerned with the role of higher-level associative meaning (e.g, con- 
creteness, meaningfulness) have indicated that such meaning is relatively unim- 
portant to the recognition process if familiarity is controlled. 

Perceptual stability as measured by the fragmentation phenomenon is strongly 
affected by meaning in general. The differential effects of particular dimensions 
of meaning are yet to be systematically investigated, however, and the theoreti- 
cal interpretation of the findings remains unclear. Meaning is also an important 
determinant of right-left asymmetries of perception, Under specifiable presenta- 
tion conditions, verbal stimuli presented to the right visual field or to the right 
ear are perceived more accurately than those presented to the left visual field 
or the left ear, Differential accuracy is not obtained for nonverbal visual stimuli 
such as geometrical patterns, however, and accuracy for nonverbal (musical) 
sounds is better in the left ear than in the right. These findings suggest different 
hemispheric representations for verbal and nonverbal stimuli. Order of report 
(right-to-left versus left-to-right) and sequential redundancy of stimulus ele- 
ments also have more effect on the accuracy of reporting briefly presented 
verbal than nonverbal stimulus arrays, supporting the view that verbal symbolic 
processes have a strong sequential component that is absent in the representa- 
tional system corresponding to nonverbal stimuli. The next chapter examines 
further experimental evidence on the perceptual implications of such functional 
distinctions between the symbolic systems. 


5 


Perception and the 
Experimental Arousal 


of the Symbolic 


Processes 


In this chapter we will consider studies involving instructional sets, 
associative “priming,” and other experimental procedures that can be inter- 
preted as affecting the arousal of imaginal or verbal symbolic processes in per- 
ceptual tasks, The theory that perception and the symbolic processes involve 
common patterns of neural activity suggests that the arousal of the symbolic 
activity could enhance, modify, or interfere with a perceptual task depending 
on the congruency or compatibility between the symbolic and the perceptual 
activity, Imagery, for example, would be expected to facilitate perception only 
when the imagery aroused, by whatever means, is congruent with the perceptual 
image aroused by the target stimulus; otherwise the effect should be one of 
interference. These speculations are similar to those proposed by Bruner and 
Postman in their hypothesis theory of perception (see F. H. Allport, 1955, 
Chapter 15) or in the categorization theory subsequently presented by Bruner 
(1957), However, Bruner particularly emphasized the theoretical role of lin- 
guistic categories in perception and a similar orientation is evident in Haber's 
(1966) review of the effects of set on perception, Such research is especially 
pertinent here, and we shall consider the findings with specific emphasis on non- 
verbal as well as verbal symbolic or coding processes, as these are aroused by 
various experimental sets. 


FACILITATIVE AROUSAL OF THE SYMBOLIC PROCESSES 


Repeated Exposure of a Stimulus 


The most direct method for arousing representational processes that 
would be congruent with subsequent perceptual input is the repeated presenta- 
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tion of the same stimulus. This is involved in the traditional procedure for 
determining visual recognition thresholds by the method of limits, but repeti- 
tion and exposure duration are confounded in such studies. Haber (1966, 
1967) discussed several studies in which he and his associates presented the 
same stimulus repeatedly at the same tachistoscopic exposure speed for a given 
group of subjects. Subjects were asked to report only letters that they recog- 
nized clearly, rather than total words, a procedure that Haber views as a 
superior index of perception as phenomenal experience because it is less affected 
by guessing strategies than is the method of reporting whole words. The results of 
these studies indicated that the clarity of letters increased markedly over re- 
peated presentations, even when few or none of the letters could be seen on 
the initial exposure, demonstrating the “growth” of a percept as a function of 
repetition. 

The clarity of the percept was shown to be influenced by a number of vari- 
ables. Prior exposure to a stimulus word, so that the subject had no doubt about 
what the stimulus was going to be, increased the clarity of the letters (Haber, 
1965). This would be a trivial demonstration but for the fact that clarity increased 
slowly and at about the same rate with repetition whether the subject knew 
the word or not, Only the average level of clarity differed for the two treat- 
ments, The same study demonstrated higher clarity for frequent English words 
than for rare words when the subject did not know the word ahead of time, 
but no difference between rare and frequent words when he did know the 
word. These results led Haber to conclude that the effects of word frequency are 
probably mediated by response processes, such as differential availability of 
the high frequency words when the stimulus is unknown. However, the similarity 
of the growth function under all conditions was interpreted as evidence that the 
repetition variable had its effect directly on perceptual processes, 

Hershenson and Haber (1965) found, similarly, that clarity of letters was 
higher for English words than for Turkish words, but that the increase of clarity 
with repetition was comparable for the two classes—if anything, the rate of 
increase was slightly faster for the Turkish words, These effects are shown for 
three different exposure durations in Figure 5-1. A suggested interpretation 
was that meaning may contribute to two antagonistic effects on perception, a 
facilitatory part comprised of feedback to the perceptual system from an orga- 
nized cognitive structure corresponding to English words, and an inhibitory 
effect resulting from incorrect guesses or hypotheses about the stimulus when 
the subject knows the population of possible stimuli. An alternative explanation 
in terms of response processes was rejected on the grounds that subjects were 
trained to report only letters they perceived and did in fact report that the letters 
become unambiguously clear with repeated trials. This conclusion appears incon- 
sistent with that suggested in the case of the frequency effect, above, where the 
same procedure was followed yet the effect of word frequency on letter clarity 
(without prior exposure to the word) was attributed to response processes. 

The apparent inconsistency may involve an assumed meaning-frequency dis- 
tinction. An “organizational structure” exists for the meaningful English words, 
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FIGURE 5-1. The probability of perceiving Turkish and English 
words as a function of low (20 msec), medium (25 msec), and high (30 
msec) exposure durations and repeated exposure trials. From Hershenson 
and Haber (1965). 


whether rare or frequent, but not for the meaningless Turkish words. Thus, 
although familiar letter units are involved in all cases, there can be no feedback 
from word meaning in the case of Turkish words. On the face of it, this explana- 
tion seems contrary to my earlier suggestion in Chapter 4 that associative mean- 
ing should have no effect on recognition thresholds because there is no time 
for associative processes to feed back to the perceptual system and thereby 
affect recognition directly. Here the distinction between word perception and 
letter perception becomes relevant. My assertion referred to effects of word 
meaning on perceptual recognition of the word as a unit, whereas Hershenson 
and Haber are referring to the effects of word meaning on the perceived clarity 
of the letter units comprising the word. In the latter situation, word perception 
is credited only when the subject has reported seeing all of the letters clearly, 
although he may have been able to guess the identity of the word carlier from 
partial information, It would not be surprising, therefore, to find that knowledge 
of the identity of the word, by whatever means, facilitates perception of the letter 
units, e.g., by attentional mechanisms, hence the higher clarity scores for Eng- 
lish than for Turkish words or for rare than for frequent words when there is 
no prior knowledge of the word; and for expected words than for unexpected 
words regardless of frequency. Meaning in the sense of referential or associa- 
tive processes aroused by the word-unit need not be invoked to explain such 
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effects, however, only the idea of a compound representational unit whose 
availability affects the perception of its components, 

The analysis once more raises the issue, introduced in the last chapter, of 
the effects of different kinds of meaning, and again the available data do not 
permit a resolution of the problem. The Hershenson and Haber study confounds 
familiarity and higher-order referential or associative meaning, i.e., English words 
exceed Turkish on all of these for the subjects tested. Furthermore, the subjects’ 
expectations were not manipulated in that study by prior exposure of the words 
as was done in the Haber study, in which frequency was a variable. Perhaps such 
treatment would eliminate any difference between Turkish and English words 
as it did in the case of rare and frequent words. If it does, a response-process 
interpretation would be equally applicable to both sets of findings or to neither. 

Further studies are in any case called for that compare the traditional method 
of limits and Haber’s clarity procedure on perceptual recognition as a function 
of different dimensions of meaning, including concreteness, meaningfulness, 
frequency, and sequential redundancies of letter strings. Concreteness and mean- 
ingfulness would reveal whether the associative meaning of a word could affect 
perceived clarity of letter units, whereas sequential redundancy would reveal 
effects attributable to the degree of organization, or unitization, of multiple- 
letter strings in the relative absence of referential or associative meaning of the 
string. In addition, the reported clarity of entire words needs to be compared 
with letter clarity. As Neisser (1967) suggests in a comparable analysis of 
Haber’s (1965) word frequency data, genuine visual effects would be expected 
only if the cognitive unit with which the subject is familiar or for which he has 
been set is the unit actually used for his “visual synthesis”—Neisser’s term for 
the process that generates visual perception. Accordingly, “word frequency may 
only affect the perceptual experience of a subject who is trying to see whole 
words, but not one who is trying to make out individual letters” ( p. 123). 

Information is presently available on one of the above issues, Hershenson 
(1969) found that the perceptibility of repeatedly exposed letter arrays increased 
significantly as a function of the percentage of redundancy of the letter se- 
quences. That is, clarity increased as the sequences increased in their order of 
approximation to the statistical structure of English. However, the effect was 
small, especially in the second of two experiments, in which the subjects had 
memorized the stimuli prior to the perceptual task. Hershenson accordingly 
interpreted the finding as providing only suggestive support for the view that 
memory structure (the subject's knowledge of the English language) enhances 
the percept of a stimulus that approximates that structure. In our terms, the 
finding means that the degree of unitization of the representational system 
corresponding to a letter sequence has at best only a slight influence on the 
perceptibility of the lower-order (letter) units of the compound structure when 
response processes are controlled. 

Further interesting findings using the repeated-presentation procedure were 
reported by Dainoff and Haber (1967). They found an increase of clarity with 
repetition for single-letter stimuli comparable to that obtained for words. Fur- 
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thermore, errors in naming letters always involved confusion with a letter that 
looked the same rather than with one that sounds the same. This finding differs 
from short-term memory studies in which errors are attributable to acoustic 
similarity even when the items are presented visually (see Chapter 7 for a review 
of these studies). Dainoff and Haber suggest that such studies involve a high 
memory load, thus requiring active rehearsal in an auditory information storage 
system, whereas their study involved low memory load with a resultant absence 
of interference from acoustic encoding. This interpretation is fully consistent with 
the present view that the associative processes evoked by a stimulus (in this 
case, the labeling reaction to a letter) should have no effect on perceptual rec- 
ognition unless memory load is high. 


Effects of visual imagery and naming sets on perceptual clarity The 
facilitating effect of prior knowledge of the test stimulus on perceptual clarity 
(Haber, 1965; Hershenson, 1969) can be interpreted to mean that such knowl- 
edge involves arousal of symbolic representations corresponding to the stimulus. 
Telling the subject what the stimulus will be or prefamiliarizing him with the 
stimulus list in effect “primes” the relevant representational systems. However, 
the results do not reveal the nature of the effective underlying process—it could 
be verbal (i.e., auditory-motor) or imaginal (i.e., visual). 

An experiment by Standing, Sell, Boss, and Haber (1970) provided some 
direct evidence on the issue. The study was concerned with the effect of instruc- 
tions designed to arouse imaginal and verbal symbolic processes on the per- 
ceived clarity of letter stimuli. The subjects were shown five flashes of a single 
letter under each of six conditions. In five of them, the subject was told the letter 
before the first exposure and then was asked to visualize it during the flashes 
(i.c., to “hold a visual image of the test letter in his consciousness”), to sub- 
vocalize the letter silently to himself, to visualize another letter (also told to 
him), to subvocalize another letter, or to do nothing. The sixth condition pro- 
vided no prior knowledge of the letter to be flashed. After each presentation, 
the subject rated the clarity of the stimulus on a 5-point scale. The results, 
presented graphically in Figure 5-2, showed that the greatest clarity occurred 
when the subject imagined or subvocalized the letter being presented and the 
least when he imagined a different letter. 

The similarity of the effects of visualization and subvocalization suggests that 
the latter provided cues that generated visual imagery, i.e., the letter name 
evoked a referent image. This interpretation is favored by Dainoff and Haber’s 
(1967) conclusion that acoustic factors do not affect visual processes directly, 
which implies that subvocalization should not have affected letter clarity di- 
rectly but only indirectly via imagery. This view is also supported by a study by 
Posner et al. (1969), to be described in a later section, which showed that 
subjects can generate usable “visual information” concerning a letter when the 
name of the letter is presented auditorily. 

Assuming the above interpretation to be correct, the effects of the instruc- 
tional sets are fully in accord with the view that the arousal of symbolic activity 
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FIGURE 5-2, Mean rated clarity of test stimuli over five 
repeated flashes for six experimental conditions. From Standing, 
Sell, Boss, and Haber (1970). 


enhances perception when that activity is congruent with the perceptual process 
aroused by the target stimulus itself, whereas interference results when the two 
are incongruent. This conclusion assumes more generally that visual imagery 
and perception involve a common underlying process. The fact that instructional 
set and repetition did not interact, i.e., clarity increased at about the same rate 
for all six conditions (Figure 5-2), could be interpreted as further support for 
such identity of processes. That is, the effects of set and repetition are additive, 
as though they are two ways of influencing the same central process. We shall 
see later that studies of other perceptual phenomena lead to the same con- 
clusion. 

Haber (1967) interprets the findings described above in terms of an analogy 
between Hebb’s (1949) theory of the ontogenetic growth of a cell assembly 
as a function of perceptual experience, and the “microgenetic” development of 
a percept during the experimental task. The clarity of a percept is a function of 
the degree of arousal of the previously established cell assemblies and phase 
sequences corresponding to a stimulus. The arousal of such processes is affected 
by the properties of the stimulus (duration, intensity, etc.), by the prior arousal 
of related processes by sets given to the subject, and by repetition of the 
stimulus itself. In the terminology adopted here, the effects would be described 
in terms of the prior availability of a symbolic representational system corre- 
sponding to the stimulus, and the “priming” of such a process by various 
experimental procedures. Repeated presentation of the same stimulus is the 
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limiting instance in which,the stimulus and representational process are directly 
correlated. The method used by Haber and his associates directly assesses the 
availability of a unitary representational process only in the case of single-letter 
stimuli. When entire words are presented and the subject is asked to report per- 
ceived letters, the procedure involves hierarchical processes such that the stimu- 
lus may be adequate to evoke a representational response at the word level 
(i.e., the subject “knows” the word), although not all of the lower-order com- 
ponents (letters) have yet been evoked or, in Neisser’s terms, visually syn- 
thesized. In a real sense, the Haber procedure involves contextual-associative 
variables (i.e., letter-letter or word-letter associations) whose precise influence 
in the experimental situation is not fully known at present, although a few of 
the studies reviewed above provide some information on such issues. We turn 
now to a consideration of other studies in which word perception has been in- 
vestigated as a function of more indirect associative priming. 


Associative Priming 


The term “associative priming” stems from the word association research, 
where it refers to the modifying effect of contextual stimuli on associations to 
a given stimulus word (see Cofer, 1967). For example, presenting the words 
devil, fearful, and sinister along with the critical word dark influences the nature 
of the associative responses given to the latter. Such procedures have also been 
used to encourage subjects to use particular mediators in paired-associate learn- 
ing (see Chapter 9). 

Rouse and Verinis (1962) gave their subjects one word to fixate, and a 
second word was flashed in the same place at increasing durations. The associa- 
tive relatedness of the two words was varied. The results showed that recognition 
time for associated test words was significantly less than for nonassociated test 
words, The results were attributed to “a general associative set which activates 
a large number of associates, enabling the S to guess the flashed word with only 
a partial perception. If the pair is nonassociated, the flashed word is not among 
those activated, so recognition is not aided but hindered” (p. 303). Thus the 
effect seems explainable in terms of verbal response processes. Consistent with 
such an interpretation, Tulving and Gold (1963) conceptualized tachistoscopic 
word recognition as a situation in which the subject has to select a previously 
learned response from a set of alternative responses. Information from various 
sources can be utilized to aid selection. They conducted several experiments in 
which recognition thresholds for target words were correlated with measures of 
information content and degree of congruity with their pre-exposural contexts. 
The contexts were sentences of varying length that were either congruous or 
incongruous with the subsequent target word, Thus the sentence item “The 
actress received praise for being an outstanding . . > is a congruous context 
for the target word performer but not for collision. Tulving and Gold hypothesized 
that the recognition threshold varies inversely with the amount of relevant infor- 
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mation provided by the context. Their results were fully consistent with the 
hypothesis. The length of the context, or the amount of information conveyed 
by the context, was unimportant in itself, but its relevance was crucial. In their 
Experiment III, for example, the correlation between visual duration threshold 
and the degree of congruity between context and the target word was —.93, 
whereas the correlation between thresholds and the amount of information con- 
veyed by the context was only —.35. The results are consistent with those 
obtained by Rouse and Verinis. Both sets of results indicate that relevant asso- 
ciative priming facilitates tachistoscopic recognition, presumably through its 
effect on the availability of a verbal identifying response. Samuels (1969) has 
recently presented further confirmatory evidence of the facilitative effect of 
associative priming on word recognition. 


Priming and perceptual organization A study by Steinfeld (1967) dem- 
onstrated that verbal associative priming can also facilitate the perceptual organi- 
zation of ambiguous stimuli. The study essentially replicated an earlier one by 
Leeper (1935), with corrections for certain shortcomings in the latter. The target 
stimulus was a fragmented figure of a “ship” from the Street (1931) Gestalt 
completion test. Prior to being shown the figure, one group of subjects was 
given relevant verbal information, i.e., they were read a story about the sinking 
of a liner, Another group was read an irrelevant story, and a third group was 
read no story. Following the initial treatment, the figure was exposed until the 
subjects recognized the ship. The results of two such experiments showed that 
the group that had been read the relevant story recognized the ship much more 
quickly than either the irrelevant or no-story control groups. The latter two 
did not differ significantly, although the mean recognition time was somewhat 
longer for the irrelevant story group in both experiments. 

Steinfeld’s results, like those of Tulving and Gold, demonstrate a facilitative 
effect of relevant associative priming, but the effect in this case appears to be 
more directly on perceptual rather than verbal processes. Noting the similarity 
between his results and priming effects in other studies, Steinfeld raises the ques- 
tion of how an auditory (verbal) stimulus can facilitate a perceptual reorgani- 
zation of a visual stimulus. The present answer is that the story evoked relevant 
visual imagery that, combined with the partial information provided by the 
fragmented stimulus, resulted in a complete percept of the object. 

Evidence of perceptual reorganization resulting from nonverbal rather than 
verbal priming was obtained in a widely cited experiment by Wallach, O’Connell, 
and Neisser (1953). The stimulus was the shadow pattern cast by a wire figure, 
which was perceived as two-dimensional by a control group. The experimental 
group first saw the shadow when the wire was being rotated, a procedure that 
produced figural transformations that resulted in a kinetic depth effect, When 
subsequently exposed to the stationary pattern, these subjects continued to per- 
ceive it as three-dimensional. Spontaneous reversals of the figure and changes 
in the perceived size of its parts suggested that the effect was indeed a percep- 
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tual rather than a verbal phenomenon. This effect, too, is interpretable in terms 
of the priming of visual imagery: Long-term memory images of three-dimen- 
sional wire figures presumably were aroused by the stationary pattern when 
primed by the more effective dynamic pattern. 


Priming by Experimental Sets and Stimulus Alternatives 


Numerous studies have investigated priming effects using instructional 
sets ixadicating which of several attributes of a compound stimulus is to be noted, 
andl by presenting multiple stimulus alternatives, among which is the test stimu- 
lus. “The effect of such information has generally been to facilitate perceptual 
accuracy. Whether the effect is one of perceptual “tuning” or some manner of 
respO nse facilitation has been a central issue in these studies, as it has been in 
the ther problem areas considered up to this point. Haber’s (1966) review 
prow ides a general coverage of the research on the problem and we shall restrict 
our attention to a few studies that are especially pertinent. In an attempt to 
dis tim guish between perceptual processes and verbal responses in tachistoscopic 
recognition, Neisser (1954) presented subjects a list of words to study, indi- 
catin g that some of them would later be shown tachistoscopically. Some were in 
fact shown, but other target stimuli were homonyms of other words on the study 
list. Facilitation was obtained for the original words but not for the homonyms. 
Sirace the latter require the same response but only the former were facilitated, 
Neisser concluded that the effect was one of perceptual enhancement. Subse- 
quently, however, Neisser (1967, pp. 118-121) reformulated the distinction 
between perception and response as a difference between visual processes and 
verbal processes. The former refers to what was seen and is interpreted as a 
product of figural synthesis; the latter refers to inner speech (auditory synthesis). 
He concedes that the set effects in his experiment could have involved response 
bias in the sense that subjects’ reports are mediated by such verbal processes. 

Haber (1966) suggests a similar interpretation of Neisser’s results in terms 
Of encoding. Perceptual processing requires a translation of the visual image of 
thee stimulus into some kind of memorial trace after the stimulus terminates. The 
Pr©duct of coding differs for the members of homonym pairs and occurs more 
quickly for words the subject expects to see, hence the facilitated perception of 
the latter without the corresponding homonyms being affected. This explanation 
iS Consistent with Haber’s general theoretical approach to perceptual processing 
andi applies to set effects in particular, What is the nature of this encoding 
Pxr©cess? Although he does not deny the possibility that some nonlinguistic code 
May be used by some subjects, especially in the case of nonlinguistic stimuli, 

aber suggests that “encoding into words is the most probable basic strategy” 
Cp. 346). Encoding as used by Haber and verbal processes as used by Neisser 
&P pear, therefore, to be essentially similar mechanisms, although Haber places 
relatively more emphasis on memory processes as a defining feature of encod- 
t2. Thus encoding of words that one expects to see may be faster than that of 
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unexpected words, resulting in different memory codes that permit a distinction 
between the two even when the unexpected word is a homonym of the expected 
one. 

It is important to note that the memory factor in Haber’s encoding concept 
is not simply a fading memory trace of the physical stimulus pattern. The dis- 
tinction is a central issue in a series of studies involving instructional sets to 
attend differentially to particular attributes of multidimensional stimuli. Law- 
rence and LaBerge (1956) used stimulus cards containing number, color, and 
shape as attributes. All three attributes were to be reported, but the relative 
value of reporting each attribute correctly was manipulated in such a manner 
that all attributes received equal value, or one attribute was emphasized by 
offering the subject relatively more money for reporting it rather than the 
other attributes correctly. The order in which the attributes were to be reported 
was also varied in the case of a group with equal set for the three attributes. 
Lawrence and LaBerge found that set increased accuracy for the emphasized 
attribute and decreased it for the other two, Furthermore, accuracy with the 
equal set was greater for items reported early than for ones reported later. They 
accordingly interpreted the set effect in terms of fading memory combined with 
order of report—an explanation already familiar to us from the discussion in 
the last chapter of order-of-report effects for tachistoscopically presented ma- 
terial (cf. Bryden, 1960). 

Harris and Haber (1963) repeated the experiment with the modification 
that each subject was tested under all set conditions, with a free order of report 
on half the trials and a forced order on the other half, even in the case where 
the attention instructions emphasized one attribute. They found that order of 
report could not account for the set effect, inasmuch as the critical attribute was 
more accurately reported whether it was reported early or late. The Lawrence 
and LaBerge interpretation was therefore rejected. 

In the same experiments, Harris and Haber (1963) and Haber (1964a) 
demonstrated the importance of encoding processes as a determiner of set effects. 
They had observed earlier that subjects spontaneously encoded the stimulus 
material into words and rehearsed the message prior to report. Furthermore, 
two different encoding strategies were used. One was an objects code, in which 
the stimulus was separated into objects on the left and right (for example, one 
red triangle, three blue stars); the other, a dimensions code, in which the stimu- 
lus was separated into three dimensions (for example, red blue, triangle star, 
one three). Harris and Haber emphasized the linguistic distinction between the 
two strategies: The dimensions code could be varied without disturbing the 
strategy, whereas the objects code has its order of encoding fixed by the rules 
of English syntax (we say “one red triangle,” but not “red one triangle,” for 
example). They investigated the effects of these strategies systematically by 
training subjects to use one or the other strategy. Effects of both set and order 
of report were obtained, but these variables interacted with coding strategy in 
such a manner that the differential accuracy for emphasized or first-reported 
attributes as compared to incidental or later-reported attributes was greater in 
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the case of dimensions than objects coders. These findings were consistent with 
the a ypothesis that objects coders, presumably constrained by English word- 
ordex habits, could not easily give special treatment to the emphasized dimen- 
siora- “Fhe results also showed that the objects coders were generally more accurate 
in their reports. A third study (Haber, 1964b), in which the subjects were 
requi red to verbalize overtly their encoding and rehearsal of the stimulus, revealed 
that ©bjects coders began encoding and completed the encoding faster than did 
the <i mensions coders. The latter also made more errors during the rehearsal 
process after the initial encoding. From these data, Haber (1966) concluded 
that the two strategies differ in speed of encoding and resistance to errors during 
rehearsal, and that these differences account for many of the effects of set that had 
beera Observed in prior research, including the Neisser (1954) experiment already 
mentioned. 

ÆA similar coding theory has been proposed by Glanzer and Clark (1963a). 
Their verbal-loop hypothesis asserts that subjects faced with a perceptual task 
such as the recall of a visual array encode the information verbally and then 
tramas late the verbal information into a final response. The length of the covert 
“yex bal loop” is critical in much the same sense as speed of encoding in Haber’s 
analysis—the shorter the verbalization required by the perceptual task, the 
more accurate the performance. The hypothesis has been supported by evidence 
show ing the predicted relations between verbal code length and measures of 
perceptual difficulty and organization (e.g., Glanzer & Clark, 1963b, 1964). 
Glan ver and Fleishman (1967) also investigated the effect of encoding training 
om recall of tachistoscopically presented binary numbers. The expectation that 
train ing in efficient codes (ones that minimize the number of words that encode 
the input) should improve perceptual performance was not supported. Instead, 
iM P Osing a code on the subject impaired tachistoscopic performance, The authors 
su S gest that an additional encoding step may have been added to the informa- 
tion processing and there was insufficient time to complete the encoding in such 
fast, visual task. In serially presented auditory memory tasks, where more time 
is available, similar encoding has been found to facilitate performance (Pollack 
& J Shnson, 1965). This interpretation is fully consistent with the general asser- 
ti©r made earlier that the effect of mediating mechanisms in perceptual tasks 
d@pends on the time available for their operation. 


An alternative to the verbal encoding hypothesis Apart from Haber’s 
(1966) passing reference to possible nonverbal mechanisms, the encoding proc- 
€SSes described above are assumed to be based exclusively on verbal mediation. 

© alternative analysis, which stresses nonverbal as well as verbal processes, 
Will now be considered with reference to Haber’s views in particular. 

The main point to be emphasized is that the critical difference between the 
©b®jects and dimensions codes may be one of concreteness-abstractness of the 
task and its effect on imagery processes, rather than word-order habits alone. 

“Ub jects using the objects code are simply required to attend to the stimuli as 
COn crete objects, whereas those using the dimensions code are required to pay 
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particular attention to the abstract properties of the objects. Accordingly, the 
objects code may be relatively more effective because it is associated with more 
efficient arousal of nonverbal (imaginal) memory representations of the stimulus 
objects, which include the attributes as intrinsic components of the representa- 
tion. The process of abstraction involved in the dimensions encoding, on the other 
hand, requires an immediate translation of the stimulus into verbal form, which 
may indeed take longer than the verbalization involved in objects encoding, 
but it also takes the subject’s attention away from the concrete stimulus. More- 
over, it provides less effective (implicit) verbal cues for regeneration of images 
corresponding to the concrete objects than does the objects code. Thus, “red 
blue; two four; star circle” is less likely to evoke appropriate concrete images 
than is “two red circles, four blue stars.” The superiority of the objects code 
therefore can be attributed, first, to more effective arousal of concrete symbolic 
representations by the stimulus itself because the subject is set to attend pri- 
marily to the objects as figural entities rather than to their abstract attributes 
(regardless of the emphasized dimension) ; and, second, to more effective mainte- 
nance of such representations by the verbalization resulting from the concrete 
(objects) set. The difference between this interpretation and Haber's is in the 
present emphasis on the functional properties of nonverbal processes rather 
than the verbal symbolic system alone, 

While the implications of the present analysis have not been independently 
tested using the appropriate perceptual tasks, evidence from several sources is 
consistent with the hypothesis. Studies to be reviewed later indicate that con- 
crete, high-imagery stimuli are consistently superior to abstract stimuli in a 
variety of associative and memory tasks even when the availability of verbal 
associative processes is controlled (Chapters 7 and 8). The perceptual effects 
under consideration are consistent with such data if it is assumed that objects 
and dimensions coding strategies differ in the degree to which concrete as com- 
pared to abstract (verbal) characteristics serve as the functional stimulus for 
recall. 

Further suggestive clues can be found directly in the results of the experi- 
ments by Haber and his associates when considered in conjunction with find- 
ings from other sources. While dimensions coders showed differential accuracy 
for the emphasized dimension, objects coders showed little difference in accu- 
racy of reporting emphasized and incidental dimensions. It will be recalled that 
Haber attributed the difference to speed of verbal encoding, with the faster 
objects code permitting more effective transformation of the rapidly fading 
visual memory image of the stimulus into a verbal code. This explanation seems 
insufficient if the stress remains on verbal mediation. Haber (1966, p. 344) 
notes that the afterimage of the stimulus persists for perhaps several hundred 
milliseconds after the offset of the stimulus (values approximating 300 msec 
have been obtained by different experimenters using several different proce- 
dures; see Haber & Standing, 1969). This time span seems too brief to permit 
verbalization of the stimulus from the trace even in the case of the well-practiced 
syntax associated with the objects code. The evidence bearing on this point 
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derives from studies of reaction time for naming responses (e.g., Fraisse, 1964; 
Morin et al., 1965), already mentioned in Chapter 3. The RTs vary as a function 
of various factors, such as discriminability and number of alternatives, but the 
average estimates range upward from about 450 msec for stimulus units such 
as geometric figures. While this estimate is for overt naming, it seems unlikely 
that the implicit naming response would occur in less than 300 msec (cf. Lan- 
dauer, 1962). Moreover, the RT value is for a single unit, not for the elements 
of a stimulus containing a number of codable units as in the Haber experiments. 
The inevitable conclusion is that some figural representation of the stimulus pat- 
tern other than the visual afterimage must be evoked by the stimulus, and that 
this representation must persist well beyond 300 msec if it is to mediate the 
appropriate verbal report. 

Evidence for such persistent and usable visual images is provided by the 
following data. Free verbal recall scores are higher for pictures than for their 
verbal labels (see Chapter 7). The fact that this occurs despite the more direct 
availability of the verbal code when the stimulus is a word suggests that the 
differential recall results from retention of nonverbal information over a period 
of minutes at least, Posner and Konick (1966) present data indicating that 
short-term retention of visual location and kinesthetic distance is primarily 
through imagery rather than through verbal codes, and that about 64 percent 
of the information in the image is retained over a 10-second interval even when 
the interval is filled with an interpolated task. Thus useful visual information 
apparently persists long enough to permit verbal processing of stimuli in the 
encoding experiments under discussion. A third finding is even more directly 
pertinent to the encoding studies. In a series of experiments to be discussed 
in more detail below, Posner and his associates have been able to estimate the 
rate of decay of visual information using a matching task in which identity 
judgments for pairs of letters are based either on physical identity (e.g., AA) or 
only on name identity (e.g., Aa). One of several experiments by Posner, Boies, 
Eichelman, and Taylor (1969) showed that the rate of decay of visual informa- 
tion within a one-second retention interval was reduced by a procedure designed 
to keep the subject’s attention on the physical form of the letter rather than 
on its name. While the conditions of the experiments are not comparable, the 
results provide evidence for a visual “rehearsal” mechanism that may be appli- 
cable to the Haber and Harris data. The relevant argument is that the objects 
encoding set used by Haber and Harris encourages the subject to attend to the 
physical object-characteristics of the complex stimulus, thereby preserving a 
usable visual image; conversely, the dimensions code draws attention to the 
abstract attributes of the stimulus, thereby encouraging verbalization rather than 
visual rehearsal and resulting in rapid decay of the visual information. Consistent 
with such an interpretation is the equivalent performance of objects coders with 
respect to emphasized dimensions and their relative freedom from order-of- 
report effects, as though they were able to rely on a read-out from a persisting 
visual (spatial) representation. By contrast, the dimensions coders apparently 
relied more directly on verbalization, which encodes the visual information 
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sequentially and hence results in differential accuracy for first-reported and 
emphasized attributes. 

Further relevant evidence is found in a study by Ernest and Paivio (1969) 
in which subjects with high imagery ability, as measured by spatial ability tests 
and questionnaires, were superior to low-imagery subjects in remembering the 
incidental components of a compound stimulus, although no differences were 
obtained for components to which the subject's attention had been directed 
during a learning task. Considered in greater detail in Chapter 14, these results 
are relevant here because they provide evidence that the use of imagery is asso- 
ciated with accurate incidental memory without any compensatory loss of inten- 
tional memory. The finding is analogous to the equivalent accuracy for empha- 
sized and incidental dimensions shown by Haber’s studies, strengthening the 
inference that an imagerylike process was involved in that case as well, 

The above findings reveal effects attributable to the arousal of both verbal 
and visual coding processes by set instructions and other appropriate cues, but 
the experiments generally were not designed to differentiate the two mechanisms 
and did not do so clearly, The studies by Posner and his associates were cited 
as providing support for a visual memory process in perception. Such experi- 
ments make ingenious use of a technique that may enable us to distinguish 
between different kinds of mental processes, including those assumed to be 
involved at the different levels of associative meaning described in previous 
sections. We shall now consider that approach in some detail. 


Perceptual and Symbolic Processes in Classification Tasks 


The discussion of stimulus meaning and perception in Chapter 4 included 
a reference to research reported by Hochberg (1968) in which a perceptual 
matching task was used to investigate effects of familiarity. The findings revealed 
that same-different judgments were unaffected by familiarity when the two 
stimuli could be viewed simultaneously or nearly so. With longer interstimulus 
intervals, the identity judgment was faster for familiar than for unfamiliar stimuli. 
Hochberg concluded that the effects of prior learning are to be found in the 
“schematic map” that is stored in memory and not in the contents of the “mo- 
mentary glance.” The matching technique thus distinguished between effects 
attributable to the physical stimulus per se and higher levels of cognitive process- 
ing based on stored information. Neisser and Beller (1965) expressed the same 
distinction in terms of the depths at which a stimulus can be examined. They 
showed that an item search based on memory examination (looking for a 
proper name) took longer than one based on physical attributes (e.g., looking 
for K). The difference in latencies can be taken as reflecting the latency of the 
memory process. Such an analysis takes advantage of the subtractive method 
of Donders (Boring, 1950, pp. 147-149) in which the duration of a mental 
process was estimated from the difference in reaction times to tasks differing 
in complexity. For example, by subtracting simple RT from discrimination RT, 
Donders presumably obtained the time for the discrimination. Despite criticisms 
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that have been directed at it, the subtractive method promises to be an extraordi- 
narily sensitive approach to the study of internal events. 

The method has been systematically extended by Posner and his associates 
to the analysis of “depth of processing” in a variety of classification tasks. The 
basic approach, described in detail by Posner and Mitchell (1967)', involves 
presentation of pairs of stimulus items such as letters, to which the subject must 
respond “same” or “different” as quickly as possible. The identity match can 
be based on various characteristics. Posner and Mitchell compared three different 
levels of complexity, where the stimuli were held constant but the level of proc- 
essing was varied by instructional sets. Thus “same” was defined in terms of 
physical identity, where both letters (for example) are capitals or both are 
small (e.g., AA or aa), name identity (e.g., Aa), and rule identity (e.g., both 
vowels). The findings revealed that the matching response is generally faster 
when the two letters are physically identical than when they only have the same 
name, and those based on a common name were in turn faster than those based 
on a common rule (see Figure 5-3). The extra time at the second as compared 
to the first level presumably reflected the time required to “look up” the names 
of the letters, while the further increase at the third level suggests that the sub- 
jects may first derive the names of the letters before determining whether they 
are both vowels or both consonants. The authors are careful to point out, how- 
ever, that the increasing times for the three levels might result from processes 
that operate either serially or in parallel, or some combination of both. 

Posner and Mitchell also found, in agreement with Hochberg (1968) and 
Robinson et al. (1964), that the rate of matching on the basis of physical 
identity did not change with the familiarity of the stimulus pair. They note that 
this cannot logically be true for the higher levels where identity is a mediated 
phenomenon established by learning. The effect of learning, however, appears 
to be a stable one involving long-term memory processes, inasmuch as there 
was little evidence that the relationships between the levels changed with prac- 
tice over the course of the experiment. 

Posner and Mitchell conceptualize the different levels of processing as a 
hierarchical tree structure with three processing nodes corresponding to the 
basis on which the match is made. The tree diagram is depicted in Figure 5-3. 
In terms of the conceptual system adopted here, the operations can be viewed 
as defining levels of task abstractness. The first node involves the most con- 
crete task, in which subjects are directed to respond according to the physical 
attributes of the stimulus. The second node involves a higher level of abstraction 
in which the common characteristic of the stimuli is defined by their name. This 
level of processing therefore can be viewed as involving the referential meaning 
of letters, Further abstraction is involved at the third level, where identity is 
based on a more general rule. The processing times, which varied between 450 
and 900 msec depending on the node, reflect the differential difficulty of dif- 


1 Further detailed reviews of the extension of Donders’ method to the investigation 
of processing stages have been presented recently by Posner (1970) and Sternberg (1968). 
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Node 1 (Physical identity) 


“Same” 
549 msec 


Node 2 (Name identity) 


“Same” 
623 msec 


Node 3 (Rule identity) 


“Same” “Different” 
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(average for vowels 

and consonants) 


FIGURE 5-3. Tree diagram showing 
three processing nodes corresponding to the 
basis on which the same-different match is 
made. The mean RTs for “same” responses 
are shown for each node, as well as the overall 
mean for “different” responses. Adapted from 
Posner and Mitchell (1967). 


ferent levels of task abstractness, The mechanisms may also differ, the first 
level presumably involving visual processes without any significant contribution 
from either visual memory processes (imagery) or the verbal symbolic system, 
whereas the other two levels involve verbal processes in varying degree. 


Decay and generation of visual information in classification tasks A 
further series of studies provided evidence concerning the rate of decay of visual 
information in the classification task. Posner and Keele (1967) used the sub- 
traction technique to examine the persistence of usable visual information in 
memory by delaying the presentation of the second letter for varying intervals. 
They found that, immediately after presentation, the physical identity (AA) 
match was about 80 msec faster than the name identity (Aa) match, and that 
this difference was reduced to about zero when the presentation of the second 
letter was delayed by 1.5 sec. The reduction in the physical-name difference 
over time was interpreted as reflecting the rate of decay of visual information. 
The decay function is shown in Figure 5-4. This basic finding was replicated and 
extended by Posner et al, (1969), who showed that the rate of decay of visual 
information within a one-second interval could be reduced by keeping the 
subject’s attention on the physical form of the letter rather than on its name, 
thus providing evidence for a visual “rehearsal” mechanism discussed earlier 
in relation to the Haber and Harris encoding experiments. 

In another experiment, Posner et al. investigated the generation of visual 
information. They reasoned that when a subject is presented the first letter 
auditorily and the second visually, and he knows in advance whether the sec- 
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FIGURE 5-4. Decay function for 
visual information obtained by subtracting 
physical from name identity RT. Adapted 
from Posner and Keele (1967), 


ond will be capital or small, he may be able to generate the visual information 
of the opposite case. If this occurs, the subject should show as efficient matching 
for audiovisual as for visual physical identity pairs, and superior to visual name 
identity pairs. This is precisely what happened with practiced subjects. The data 
for the two critical conditions of the experiment are presented in Figure 5-5, 
where it can be seen that, at an interstimulus interval of approximately .75 to 1 
second, subjects were able to match a new visual letter as rapidly when the first 
letter was auditory as when it was visual. They were never able to do so at a 
zero delay interval. These data suggest a latency of .75 to 1 second for the 
arousal of a visual image by an auditory verbal stimulus, i.e., a letter image 
by its name. 

Since the subjects were similarly able to produce information that underlies 
the detection of more than one letter, Posner et al, suggested that the generated 
material may not be in the form of a spatial image, but should be viewed instead 
as a program for analyzing visual features. Regardless of the terminology, how- 
ever, the evidence suggests that the generated information contains usable figural 
information of the kind generally attributed to visual images, Perhaps the only 
distinction is that the conditions in the Posner et al, experiment do not allow 
sufficient time for the generation of a representation that is consciously experi- 
enced and reportable as a visual image, although it has the functional charac- 
teristics of the latter. The distinction between visual information and imagery 
thus appears to parallel that between imaginal (concrete) meaning and imagery, 
discussed in Chapter 3, where imagery was viewed as an associative manifesta- 
tion of an underlying meaning disposition, The issue will come up again in 
subsequent chapters, where the term imagery will be used to refer to a memory 
code or associative mediator that provides spatially parallel information that 
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FIGURE 5-5. RTs for “same” 
responses when the first stimulus is 
either auditory (A) or visual (V) and 
the second stimulus is visual and al- 
ways uppercase. The data are for prac- 
ticed subjects (i.e., from the last two 
of four experimental days). Adapted 
from Figure 4 in Posner, Boies, Eichel- 
man, and Taylor (1969). 


can mediate overt responses without necessarily being consciously experienced 
as a visual image. 

The evidence that subjects can generate useful visual information on the 
basis of verbal cues makes it possible to argue that some of the previously dis- 
cussed effects of set on visual recognition of letters and words could be inter- 
preted in similar terms. Long, Reid, and Henneman (1960), for example, found 
that informing subjects beforehand that the stimulus to be flashed was one of 
two particular letters resulted in greater accuracy than if the set was given only 
after the flash. Subjects informed beforehand might have made use of generated 
visual information against which to match the subsequent stimulus, just as in 
the Posner et al. experiment, A Donders-type classification study by Sternberg 
(1967) provides evidence directly relevant to such an interpretation. Subjects 
were visually presented either an intact or a degraded digit and were required 
to indicate whether or not the digit was one of a set of positive alternatives, 
varying in number, which had been auditorily presented prior to the exposure 
of the test stimulus. From the different reaction-time functions for intact and 
degraded stimuli over set size, Sternberg was able to infer that the test stimulus 
was encoded as a visual memory-representation and that the match was made 
on that basis rather than on the basis of a name code, He suggested that the 
auditorily presented positive set need not have been similarly retained as visual 
representations; instead, the members of the set may have been converted into 
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such a form as required, The suggestion implies generation of visual informa- 
tion from auditory-verbal input and is directly applicable to the results obtained 
by Long et al. Perhaps the latter imply something similar in their suggestion that 
set increased perceptual accuracy by augmenting the discrimination of important 
stimulus elements. The hypothesis could be extended to words, although the 
extension is particularly speculative because a more complex visual image must 
be assumed. 

To summarize up to this point, we have been considering effects of experi- 
mental sets that facilitate perception, presumably by arousing symbolic proc- 
esses that are congruent with the perceptual activity itself or by preserving the 
information provided by the stimulus until the discriminative response can be 
made, The most direct priming of perception is by means of repeated presenta- 
tion of the same stimulus, resulting in a gradual growth of a clear percept, 
Indirect priming has been achieved by the prior presentation of words or sen- 
tences that are associatively related to the stimulus, or by instructional sets that 
direct the subject’s attention to particular aspects of the stimulus or that reduce 
the stimulus alternatives. The crucial issue has been whether the effects involve 
some manner of direct “tuning” of the visual system itself, or facilitate the 
encoding of the stimulus into a memory system that is less subject to rapid 
decay and loss of stimulus information, The evidence suggests that perceptual 
tuning is plausible in the case of repeated presentation, but that memory coding 
systems are involved in set effects generally. Verbal coding that permits rehearsal 
of the coded stimulus information has been stressed by Haber and other theorists 
and is undoubtedly operative. In addition, however, evidence was presented 
that visual imagery—evoked by the stimulus or generated by the subject, or 
both—can be effectively utilized in perceptual tasks. 


INTERFERING INTERACTIONS OF PERCEPTUAL 
AND SYMBOLIC ACTIVITY 


The preceding sections were concerned with experimental procedures 
that have a facilitating effect on perception, presumably because the symbolic 
processes aroused by the set are somehow congruous with the perceptual input 
or because they increase the probability of responding appropriately. The next 
section, by contrast, deals with interfering effects of cognitive activity on per- 
ception, and vice versa. The phenomena again range from the short-term events 
that occur during the initial stages of information processing immediately after 
stimulus presentation, to the longer-term events involved in relatively continuous 


perceptual and symbolic tasks. 


Backward Masking 


The perception of a brief visual display can be interrupted or modified 
by a second stimulus presented a moment later. This phenomenon has been 


138 IMAGERY AND VERBAL PROCESSES 


variously termed backward masking, erasure, or metacontrast, depending on 
the nature of the masking stimulus and the resulting effect. Of particular interest 
here is the case where the mask itself is a patterned figure (visual noise). A 
detailed consideration of the problems associated with the phenomenon is un- 
necessary for our purposes (for reviews see Kahneman, 1968; Neisser, 1967, 
pp. 22-35; Raab, 1963; Weisstein, 1968) and our attention will center on a 
few relevant issues. Haber (1968) points out that the critical issue is what 
happens during the interval between the onset of the target stimulus and the 
visual noise. One interpretation (e.g., Eriksen, 1966) is that the masking stimu- 
lus combines in some way with the test stimulus so that its representation is 
degraded—that is, its brightness, contrast, and so on, suffer as a result of the 
mask. An alternative interpretation (e.g., Sperling, 1963) is that the mask inter- 
rupts the information processing that began with the initial registration of the 
stimulus. The former viewpoint stresses a temporal summation of the sensory 
effects of the two stimuli; the latter, an active extraction of information from 
a representation of the stimulus. 

Haber and Nathanson (1969) investigated the problem using sequential 
presentation of the letters of a word, each letter arrjving in the same retinal 
location. They assumed that each successive letter Id act to stop the proc- 
essing of the previous one and that processing ti uld therefore be com- 
puted as the time from the onset of a letter to the Ons@ of the next. By varying 
the “off” time between letters, stimulus duration and processing time could be 
varied independently. They used five “on” times ranging from 10 to 150 msec 
per letter and five similar off times. The subject reported the letters he was 
sure he saw correctly after the last letter had appeared. The results showed that, 
for every on-off combination summing to the same processing time, the ratio 
of on time to off time could be varied as much as 15:1 without changing the 
performance. This finding seems inconsistent with the sensory interpretation, 
according to which short off times should favor temporal summation and hence 
result in greater masking effects than would longer times. It is consistent, how- 
ever, with the information processing interpretation, according to which the 
important variable is the total processing time from the onset of the first stimulus 
to the onset of the interfering mask. Neither on time alone nor off time alone 
is important as long as the on time is sufficient for initial registration of the 
stimulus and arousal of its short-term visual image, for which as little as 19 msec 
was sufficient in the Haber and Nathanson experiment, as well as in earlier 
experiments by Sperling (1963), in which multiple-letter displays were used. 

The important point here is not the inadequacy of the sensory interpretation 
(it may be sufficient for simpler problems), but the positive evidence that the 
processing of information within a brief interval can be stopped by subsequent 
visual noise. The backward masking technique thus provides a method for 
assessing the rate at which information can be extracted from the stimulus as 
a function of such variables as the amount of information in the display, stimu- 
lus meaning, and so on. Sperling (1963), for example, found that the number 
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of letters that a subject could correctly report from a brief exposure increased 
at the rate of about one letter per 10 msec delay of the noise field for the first 
three or four letters of an array, This finding suggested that the short-term 
visual image could be scanned at a rate of 10 msec per letter. Beyond four letters 
the required processing time per unit increased sharply. The sequential presen- 
tation of letters in the Haber and Nathanson experiment yielded much greater 
values of 65 to 110 msec per letter, depending on the length of the word (see 
Figure 5-6), indicating that sequential presentation resulted in less efficient 
processing than the simultaneous presentation method, These comparisons sug- 
gest that, although the output phase of the information processing is necessarily 
serial in both situations, the spatially parallel input involved in simultaneous 
presentation has an overall advantage over sequential input. The reason may 
be that the former arouses a unitary visual image containing spatially organized 
letter information that can be scanned efficiently, whereas the latter does not 
provide a usable image and performance is almost entirely dependent upon 
sequential verbal encoding, which is limited by the speed at which letters can 
be implicitly named. 

Neisser’s (1967, pp. 33-35) critical discussion of the rate of readout from 
the icon (his term) is gan here. He considers it extremely unlikely that 


items can be processed at the rate of 10 msec per item, or 100 per second, as 


130 

120 8 letters 

10. 7 letters 

eo 5 letters 
6 letters 


Milliseconds Needed to Process Each Letter Correctly 
2 
Š 


20 35 s0 60 75 


Processing Time Per Letter (msec) 
(onset to onset) 


Figure 5-6. Mean exposure duration 
needed to process a letter as a function of process- 
ing time per item, for words of different lengths, 
From Haber and Nathanson (1969). 


140 IMAGERY AND VERBAL PROCESSES 


proposed by Sperling, because it is much faster than estimates by other methods 
and because it would be useless under normal conditions (the potential readout 
during the 200 msec or so that eyes are stationary would far exceed memory 
span). Therefore he prefers the interpretation that the processing of the icon 
does not end at the moment the mask is presented, as Sperling suggested, but 
continues for some time thereafter. The subjective duration of the image may 
indeed terminate with the onset of the masking stimulus, but the figural infor- 
mation the image contains can still be read. The fact that the fast processing 
rates held only for the first three or four items is perhaps consistent with this 
conclusion in that it may reflect the limits of the figural information retained by 
the subject after the mask. Neisser’s analysis is also generally in agreement with 
the suggestion made earlier in connection with the encoding of visual informa- 
tion under different set conditions, as well as with the analysis in the preceding 
paragraph. 

Implicated here is the problem of the relative information processing capaci- 
ties of a parallel-processing system involving vision and visual imagery, and 
the sequential-processing verbal system that must be involved in the verbal 
readout. Some direct evidence on the latter point comes from an experiment by 
Mewhort, Merikle, and Bryden (1969), who used the backward masking tech- 
nique to demonstrate that familiar (high redundancy) letter sequences are input 
to memory faster than are random letter strings and that the input mechanism 
proceeds sequentially from left to right. These results are consistent with the 
view that performance in such a task is mediated at least partly by the sequen- 
tially organized verbal symbolic system. This problem will be considered again 
in the context of studies of short-term memory in Chapter 7. 


Stimulus meaning and backward masking effects The effects of meaning 
on the rate of information processing is an obvious problem for investigation by 
the method of backward masking. Little systematic research is yet available, al- 
though the Mewhort et al. (1969) study just mentioned can be interpreted as 
providing some evidence on the effect of representational meaning (familiarity) 
on processing rate. Further suggestive evidence was provided by D. A. Allport 
(1968), who used Sperling’s (1963) method to investigate the rate of assimila- 
tion of visual information for digits and a vocabulary of four Landolt rings 
(simple ring figures with a break in each). Subjects used the names “up,” 
“down,” “left,” and “right” to indicate the position of the break in each ring. 
Strings of each type of stimulus were presented tachistoscopically with varying 
delays of the masking stimulus. The results for digits (a mean of 11.4 msec per 
item) were similar to those obtained by Sperling for letters, but the processing 
of information from the Landolt rings occurred two to three times more slowly 
(30.5 msec per item). The difference was not reduced by practice. Allport con- 
sidered cue redundancy and familiarity (the accessibility of a naming response) 
as possible explanations, favoring the latter. Although the interpretation of 
these data remains uncertain, Allport’s study, like that of Mewhort et al., shows 
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the potential usefulness of the backward masking technique for the investigation 
of meaning. 7 


Effects of Interpolated Activity 


The backward masking studies generally have not used masking stimuli 
that require active processing, although they could do so, The Haber and 
Nathanson experiment, for example, involved the assumption that each suc- 
ceeding letter of a series masks the preceding one. In such a case, the effect of 
any visual noise created by the mask is confounded with the effect of the proc- 
essing activity demanded by the information it contains. The following studies 
involve different procedures and longer time intervals than the masking studies, 
but they are relevant to the general problem of the effect of interpolated sym- 
bolic activity on perceptual processing, and vice versa. 

Posner and Konick’s (1966) experiment on the retention of visual and 
kinesthetic information, discussed earlier, yielded the conclusion that informa- 
tion about distance was stored primarily in a visual code. It also showed that 
reading and recording visually presented digits during the retention interval 
had little effect on the level of retention, whereas adding or classifying the digits 
had a much greater effect. One experiment by Posner et al. (1969) pursued the 
implications of the finding using the same-different reaction time technique, The 
first of two letters was presented tachistoscopically for 1 second, followed by 
a .5 second interpolated interval and then by the second letter for 2 seconds, 
Reaction time was measured from the onset of the second letter, The interpolated 
activity consisted of a blank field, a random noise field (small black and white 
squares), or two pairs of digits grouped around the central fixation, the upper 
pair of which had to be added. As in the previously discussed experiments in 
this series, physical identity (e.g., AA) and name identity (e.g, Aa) matches 
were compared. 

The results showed that the interpolated noise and addition conditions had 
overall effects of slowing down reaction time, but visual noise alone did so 
equally for both physical and name identity conditions. Thus the mask appeared 
only to delay the processing of the second stimulus without affecting the presence 
of visual information specifically, The usual superiority of the physical identity 
over the name identity matching was almost entirely lost with the interpolated 
addition task, however, indicating that this task had a more detrimental effect 
on the preservation of visual than on name information. The authors favor the 
interpretation that the addition task interferes with the attention that the subject 
gives to processing visual aspects of the letter, thereby increasing the rate of 
decay of visual information relative to blank or visual noise conditions, or the 
visual rehearsal condition described previously. They consider it unlikely that 
the number stimuli had a greater visual effect than the mask field, and this is 
probably true if the reference is to the numbers and the noise field as physical 
stimulus patterns. We shall see later, however, that the interference effects 
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depend on the relation between the modalities that are “tied up” by the per- 
ceptual and symbolic components of a task. 


Effects of Prior and Concurrent Symbolic Activity on Perception 


A number of studies suggest that incongruent imagery or verbal activity 
aroused by prior experimental sets can modify or interfere with perception. 
We have already encountered such effects in the earlier section on perceptual 
clarity, where we saw that the clarity of flashed letters suffered when subjects 
were asked to image or to subvocalize a letter other than the one that was 
presented (Standing et al., 1970). The general problem will now be considered 
more fully. 

Bruner and Postman (1949) gave subjects a set to see normal playing cards, 
then showed them cards in which colors and suits disagreed (e.g., black hearts). 
Many subjects reported the cards as they normally would appear (e.g., red 
hearts), but others reported seeing a compromise such as purple hearts. The 
latter finding suggests that the perception of the stimulus was modified by the 
arousal of memory images corresponding to normal playing cards. Although 
alternative interpretations of the findings are possible, numerous other studies 
have similarly suggested that memory color can influence color perception (see 
the review by Epstein, 1967, Chapter 4, and the more recent experiment by 
Herring & Bryden, 1970). 

Eliava (1962) reported experiments on “ustanovka” (set or attitude) that 
included three variants of a basic experiment. In one experiment, subsequent 
to multiple tachistoscopic exposure of the same picture, a picture having a com- 
pletely different object content was presented (the first picture was omitted in 
a control condition). In a second experiment, four different pictures of the same 
object content preceded the new object. In the third, the subjects were repeatedly 
asked to imagine a woman in an old-style red crinoline, then a picture of a 
decanter of red wine was presented repeatedly. The control condition involved 
no prior imagination of the woman. The results from all three experiments 
showed that the perception of the object was in some way influenced by the 
activity preceding perception. Moreover, adequate perception was achieved 
only gradually. These findings, discussed by the author in terms of the concepts 
of attitude, set, personality, and categorization, are consistent with the more 
specific interpretation that the arousal of imagery modified subsequent percep- 
tion, inasmuch as the “set” operations can be regarded as definitive of imagery. 
Bruner and Potter (1964) found comparable interfering effects on perception 
when a fuzzy picture was gradually focused and subjects were required to de- 
scribe what they thought the picture was during the period of increased focus. 
The authors discussed the finding in terms of misclassifications that are tested 
against the fuzzy picture, which implies that the effective symbolic activity was 
verbal. However, the results also could be interpreted more simply in terms 
of the arousal of imagery incongruent with the actual object. The effect, accord- 
ing to this view, would be analogous to the findings that the content of imagery 
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can be influenced by prior exposure to a subliminal visual stimulus (Fiss, Gold- 
berg, & Klein, 1963), and by a concealed figure in a perceptually dominant 
stimulus (Eagle, Wolitzky, & Klein, 1966). 


Daydreaming and perception Highly relevant here is Singer’s (1966) 
discussion of daydreaming and perception as involving an interaction of environ- 
mental and internal sources of stimulation, which compete for “channel space.” 
The phenomenon is familiar to anyone who has had the experience of driving 
on a highway absorbed in thought and later having no recollection of the scenery 
along the way. My own impression of such instances runs as follows. To the 
extent that my daydreaming consists of visual imagery, I can attend to internal 
visual experiences while responding appropriately to those features of the 
external environment necessary for carrying out the routine task of driving. 
At the same time, I remain unaware of irrelevant visual stimulation, however 
compelling such stimulation might be if my attention is directed to it. The 
daydreaming is sharply reduced, however, or entirely absent when I am driving 
in crowded traffic conditions, where it is clearly adaptive for the external channel 
to have priority over the inner. Antrobus and Singer (1964) obtained experi- 
mental evidence consistent with such observations: Signal detection during 
behavior (spontaneous, free associative speech) analogous to daydreaming was 
inferior to detection during a more monotonous counting task, Conversely, 
Antrobus, Singer, and Greenberg (1966) found in one experiment that increas- 
ing the rate of signal presentation or increasing the memory load in the task 
reduced the number of reported task-irrelevant thoughts in general and visual 
images in particular. Thus, whether imagery or perceptual activity has priority 
appears to depend on the difficulty of the perceptual task. 


The Perky phenomenon as a signal detection problem Segal and Gor- 
don (1968) have taken a similar approach to the Perky (1910) phenomenon 
in terms of signal detection. Perky’s conclusion was that images are indistin- 
guishable from faint stimuli inasmuch as subjects who were asked to imagine 
an object such as a banana usually failed to detect a supraliminal stimulus 
simulating the object but did report an appropriate image. In signal detection 
terms, the failure to report the stimulus represents a “miss” of a signal. This 
could be due to the difficulty of distinguishing the signal from the internal 
“noise” created by imaging, or to the subject’s guessing strategy when he has 
been instructed to expect images. Segal and Gordon investigated the problem 
by manipulating the subject’s expectancies and the brightness of the projected 
stimulus, and then using signal detection measures as a basis for interpreting 
the data. In one experiment, a naive (Perky) condition was compared with an 
informed condition in which subjects were told that slides might be projected 
while they were forming images of objects they were asked to image. In both 
conditions slides were projected in some trials and not on others, and subjects 
were required to report whether or not such a projection had occurred. In 
another experiment, a discrimination condition without imagery and a stimulus 


144 IMAGERY AND VERBAL PROCESSES 


intensity variable were added to the design. The results showed that guessing 
strategy varied considerably and that brighter signals were more detectable. How- 
ever, even when stimulus brightness was held constant and the effects of 
guessing strategy were partialed out statistically, sensitivity (d’), a measure of 
the subject’s ability to discriminate a signal-plus-noise from noise alone, was 
still affected by the subject’s expectancy. Thus d’ was highest for the discrimi- 
nation condition, significantly lower for the informed imagery condition, and 
lowest for the naive imagery condition. These experiments supported the con- 
clusion that imaging activity interferes with perception by raising the level of 
internal noise, thereby altering the signal-to-noise ratio. 

It remained uncertain in the above study as in others we have considered 
whether the effect was specifically attributable to visual imagery as distinguished 
from verbal thinking or some more general factor such as attention. The uncer- 
tainty was reduced in a further experiment by Segal and Fusella (1970), which 
involved auditory as well as visual signals and imagery. They found that the 
detection of visual signals was hindered more by visual than by auditory imagery 
and, conversely, that auditory perception was hindered more by auditory than 
by visual imagery, indicating that the effects are modality specific to a significant 
degree. Segal’s experiments thus provide some of the best evidence we have that 
imagery and perception are continuous modes of experience. 


Visual versus verbal perceptual-symbolic systems The studies consid- 
ered thus far were not designed to distinguish between verbal processes and 
imagery in perceptual tasks. Strong evidence that visual perception and visual 
imagery “tie up” one system, and speech perception and verbal thinking another, 
has been presented in a series of studies by L. R. Brooks. One series of four 
experiments (Brooks, 1967) demonstrated a conflict between reading verbal 
messages and imagining the spatial relations described by the messages, but 
not between listening to the same messages and visualization. A description of 
two of the experiments will illustrate the general approach and the main find- 
ings. In one experiment, subjects were presented with a series of messages 
that described the spatial relations depicted in the diagram shown in Figure 5-7 
but that were not actually accompanied by the diagram. The messages went as 
follows: “In the starting square put a 1. In the next square to the right put a 
2. In the next square up put a 3,” and so on. Different sequences of transitions 
(up, down, right, left) were used in different messages. Some of the messages 
were spoken to the subject and others were spoken but accompanied by the 
simultaneous exposure of a typewritten copy of the message. A control series 
of nonsense messages had the same form as the spatial one but did not convey a 
spatial meaning. These were formed by substituting the words quick, slow, good, 
bad, for the words right, left, up, down. The subject’s task in each case was to 
repeat the message verbatim after its presentation. The results showed that 
subjects made more errors after reading the spatial messages than after listening 
to them, whereas the reverse was true in the case of the nonspatial nonsense 
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FIGURE 5-7, A sample of the 
experimental material used by Brooks 
(1967). The spatial message in this case 
would read, “In the starting square put 
a 1. In the next square to the right put a 
2. In the next square up put a 3," etc, 
The nonsense material would read, “In 
the starting square put a 1. In the next 
square to the quick put a 2. In the next 
square to the good put a 3,” etc. From 
Brooks (1967). 


messages. Brooks concluded that reading interferes with the generation of an 
internal representation of the spatial relations. 

A second experiment demonstrated a similar conflict between reading and 
visualizing (i.e., visual imagery) during output instead of input: Underlining the 
key words of the spatial message on a written copy, which requires reading the 
message, took much longer than did a spoken output of the message. The same 
comparison for nonsense material was nonsignificant. It is of considerable inter- 
est, furthermore, that most subjects in the experiment reported that they “pic- 
tured the pattern” described by the spatial material and that they referred to 
this pattern during output. Conversely, all subjects reported that they learned 
the nonsense material by noticing sequential patterns in the key words and that 
at output these word patterns “just came.” Those descriptions suggest an active 
monitoring of a spatially parallel visual representation (not necessarily a clear 
image) in the one case and retrieval from a sequentially organized verbal stor- 
age system in the other. 

The same general notion that verbal and spatial information are handled in 
distinct, modality-specific manners was supported by a further series of experi- 
ments (Brooks, 1968) in which conflict was induced between overt responding 
and the act of recall. The first experiment is representative. In one task, the 
subject was presented a sentence such as “a bird in the hand is not in the bush.” 
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His task was to categorize each word sequentially, from memory, as a noun 
or a non-noun. Thus, the above sentence would produce the sequence, “no, yes, 
NO, no, yes, no, no, no, no, yes.” This could be done in one of three ways, (1) 
saying “yes” and “no,” as indicated, (2) tapping with the left hand for each 
noun and the right hand for each non-noun and (3) pointing to a “y” for each 
noun and an “n” for each non-noun on an output sheet on which the letter “y” 
was repeated as a vertical series on the left and “n” on the right (the letters 
being staggered to force close visual monitoring or pointing). Brooks reasoned 
that, if the sentence is recalled in a specifically articulatory manner, then con- 
currently saying something should provide difficulties not present when the same 
information is signaled by pointing or tapping. 

The other task involved analogous categorization of the corners of simple 
block diagrams of letters, such as the “F” shown in Figure 5-8. The subject 
looked at the letter and then, from memory, categorized each corner as a point 
on the extreme top or bottom, or as a point in between. Starting at the asterisk 
and proceeding clockwise as indicated in the example, he would produce the 
sequence “yes, yes, yes, no, no, no, no, no, no, yes.” The same output modes 
were used as in the case of sentences. The reasoning in the case of the diagram, 
however, was that if the “F” is recalled in a specifically visual or spatial manner, 
then concurrently looking at a different array should lead to difficulties not 
present when the information is signaled in a different manner. 

If the expected conflicts are present in both tasks, speaking should be the 
slowest form of output when categorizing sentences, and visually monitored 
pointing should be the slowest form when categorizing the line drawings. As 


FIGURE 5-8. A 
sample of the simple 
block diagrams used by 
Brooks (1968). The as- 
terisk and arrow show 
the subject the starting 
point and direction for 
both reproduction and 
categorization. From 
Brooks (1968). 
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FIGURE 5-9, Mean output time for dia- 
grams and sentences as a function of form of the 
output. Based on data in Brooks (1968). 


can be seen from the interaction shown in Figure 5-9, both predictions were 
strongly confirmed. All subjects showed a longer average time for vocal output 
than for the other two modes in the case of sentences, and longer average time 
for the pointing output than for the other two in the case of the diagrams. 
Furthermore, the subjects’ introspective reports were consistent with the con- 
flict interpretation. They reported that they “could say the sentences to them- 
selves” while tapping or pointing but not while saying “yes” and “no.” The 
diagrams could be “pictured” while the subjects were saying “yes” and “no” 
but not while they were trying to point. The other experiments in the study 
confirmed the general conclusions and ruled out a number of possible alter- 
native interpretations. Experiment III, for example, showed clearly that the 
disruptive effect of pointing in the case of recall of the diagram was attrib- 
utable to the visual monitoring of the movement. and not to movement per 
se. Thus the conflict apparently resulted from the involvement of a common 
visual-spatial control mechanism in both the memory and the perceptual-motor 
(output) components of the task. However, another experiment (VII) showed 
that the recall of the spatial information from the diagrams also conflicts with 
tactually monitored movement, leading Brooks to suggest that the conflict in- 
volves a more general spatial system rather than the visual modality specifically. 


The Boundaries of the Perceptual-Symbolic Systems 


Brooks discusses his findings in terms of “modality-specific processing” 
and raises the question of the boundaries of such “modalities.” In one form or 
another, the issue has come up repeatedly in this chapter and the preceding 
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one. Our initial orientation was that visual perception and imagery involve 
common processes, distinct from the auditory-motor processes comprising speech 
and verbal thought. Singer and his associates referred to daydreaming and per- 
ception as competing for “channel space.” Segal concluded that imagery and 
perception are continuous “modes of experience.” These conceptualizations 
all imply a commonality between perceptual and symbolic modalities. Brooks 
(1968) suggests that the boundaries of such a hypothetical system obviously 
cannot be identified with any traditional sensory or motor system. This is indi- 
cated especially by the finding that both tactual and visual monitoring conflict 
with the same type of recall. It is supported too by informal observations, e.g., 
that speech and musical information are probably handled relatively independ- 
ently despite common sensory and motor components. On the other hand, Segal 
and Fusella’s (1970) results indicate that the continuity of perception and 
imagery is indeed sense-specific to a significant degree. 

In considering the defining features, or boundaries, of these perceptual- 
symbolic systems, it will be instructive to begin by examining the concept of a 
general spatial system, which Brooks suggested as the mediator of the conflict 
between the recall of spatial information from the diagrams and both visually 
and tactually monitored movement. The example is important because it impli- 
cates separate sensory modalities in a common symbolic function of spatial 
information processing. What is the nature of such a spatial system? The precise 
theoretical answer hinges on the relationship between vision and touch. Simi- 
larities between the two perceptual modes, often pointed out by others, have 
been emphasized recently by J. J. Gibson (1962). When viewed as “channels 
for information-pickup, having active and exploratory sense organs,” they pro- 
vide the same information and yield the same phenomenal experiences with 
respect to some aspects of the spatial properties of objects, surface perception, 
etc. It is readily understood, in general terms at least, how the functional simi- 
larities could arise from correlated visual-tactual experiences with object and 
spatial information. J. J. Gibson (1966, pp. 283-284) has expressed this idea 
as a “registering of covariant inputs” from different organs over time. He does 
not speculate, however, about the nature of the representational system that 
might develop as a result of such correlated inputs, and in particular he eschews 
the kind of interpretation that I find congenial, namely, one expressed in terms 
of imagery. In developing this viewpoint, we encounter general issues involving 
form discrimination and intermodal transfer that go beyond the scope of this 
book and, in referring to research on such problems, our attention will center 
only on what is most directly relevant to the present issue. 

Transfer of training in form discrimination from vision to touch and the 
reverse has been clearly demonstrated (see, e.g., Eastman, 1967; Lobb, 1965), 
providing evidence that the two modalities do indeed yield common perceptual 
information. The effects are generally positive with easy perceptual conditions, 
where discrimination training in one modality facilitates subsequent relearning 
of forms in the other. However, interference has been demonstrated in more 
difficult experimental circumstances, where a form is first experienced in one 
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gm ©dality and subsequently must be discriminated from transformations of it 
áx cither the same or the other sensory modality. Lobb (1968) has reviewed 
several studies in which prior visual experience in particular increased the sub- 
sequent likelihood of tactually mistaking transformations for primaries. After 
considering several alternative explanations, Lobb suggested that the visual 
jxoterference may result from a learned “perceptual response (image).” Frag- 
xma €ntary stimuli in the tactual modality could evoke the complete image, which 
ym Ay tend to occlude minor distortions in the tactual stimulus and increase the 

x @bability of discrimination failure. Consistent with this interpretation, Lobb 
© 1 970) demonstrated strong positive crossmodal transfer of discrimination 
j@arning from vision to touch but no transfer in the reverse direction. The impor- 
tant point here is the general implication that tactual discrimination is mediated 
by visual memory of the prior stimulus, the mediating mechanism being con- 
cep tualized in a manner similar to Sheffield’s (1961) analysis of conditioned 
perceptual responses (see the discussion in Chapter 3, above). A number of 
other investigators (e.g., Hyman, 1966; Scholtz, 1958; Worchel, 1951; Zigler & 
Northrup, 1926) have similarly concluded that visual imagery plays an impor- 
tant role in tactual form perception. Subjects’ reports provided direct evidence 
for the imagery interpretation in a recent study by Scagnelli (1969). In the 
ex perimental task, the subjects were given information about unfamiliar geo- 
mae tric designs, visually, haptically, or verbally and then they attempted to find 
each design in a visual embedding field, Questionnaire data revealed that, for 
tlhe majority of subjects, visual imagery was the most important “internal 
medium” for recalling shapes that had been presented haptically or verbally. 
This was taken as evidence for the view that imagery is the key representa- 
tim al process underlying the representational system for all three input modes 
ira his experiment. Attneave and Benson (1969) likewise suggested that spatial 
l©ca tion is represented primarily in visual terms, even when based on input from 
tactual stimulation. 

Tt can be concluded that there is considerable empirical and theoretical sup- 
POrt for the general idea that tactual form discrimination may involve visual 
ima gery. It is possible to argue, therefore, that the interference Brooks observed 
between recall of spatial information from diagrams and tactually monitored 
™Ovwement is attributable to visual imagery rather than to some kind of super- 
Ordinate spatial system. 

The above viewpoint is consistent with the theoretical properties that were 
attributed to imagery in earlier chapters, where imagery was seen to include a 
Sting motor component that contributes to its usefulness in transformational 
thin king. The motor component may include eye-movement tendencies as em- 
Pha sized by Hebb, and more general “internalized imitation” as proposed by 

ia set. In the case of the tactual monitoring of spatial location, the motor com- 
POnent is explicit, but it does not thereby become disengaged from its visual 
°O~v ariate. Instead, the latter continues to accompany it in the form of visual 
sey, presumably as a result of a lifetime of correlated visual-tactual ezpeii- 
"ACE _ This is not to say that the two components might not become “disengaged” 
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as a result of special training, just as vision and touch as perceptual modalities 
apparently do in the case of such skilled activities as typing while simultaneously 
following a line of print, or playing a piano while following a sheet of music. 
The components can go on in parallel but not without special practice, as evi- 
denced by the “hunt and peck” typist who can type from a copy only by attend- 
ing alternately to the print and the typewriter keys. The analysis suggests that, 
with extended practice, tactually monitored movement in the Brooks-type 
experiment might become similarly independent of the imagined tracing of a 
spatial diagram, so that a conflict would not be evident. 

The other modality in the Brooks studies obviously corresponds to the verbal 
symbolic system, It is analogous to the concept of a superordinate spatial sys- 
tem in several respects. Like the latter, the verbal system is to some extent func- 
tionally independent of specific sensory-motor channels: Verbal information 
can be given by auditory or visual input, and the processing output can be in the 
form of speech or writing. Nevertheless, as we have repeatedly suggested, the 
symbolic system may be basically auditory-motor in nature in the sense that 
the effect of visual-verbal input is mediated by the auditory-motor language sys- 
tem. Thus, the spatial and verbal modalities may be basically independent as 
sensory-motor systems, as well as in their functioning as symbolic systems, 
although at the same time they obviously share sensory and motor channels and 
are interconnected. That they share sensory channels is evidenced by the con- 
flict between reading spatial messages and visualizing the relations. Their func- 
tional independence is indicated by the absence of conflict between listening to 
the same messages and visualizing. Their interconnectedness is suggested by 
evidence that spatial images can be generated from verbal input, and verbal 
descriptions can be mediated by spatial images. 

In general, then, the boundaries of the two symbolic modalities appear to 
be defined by the attributes of the imaginal and verbal systems. Although not 
linked to highly specific sensory or motor channels, they are closely related to 
more general perceptual-motor systems comprised of visual and haptic processes 
on the one hand, and the mechanisms of speech perception and production on 
the other. Whether nonverbal auditory perception and imagery comprise an 
entirely separate channel or are part of a more general system that is specialized 
for processing nonverbal (concrete) information, whatever its specific sensory 
origin, is one of many questions that arise in this context. The initial conceptual 
preference with respect to mental processes, as specified in Chapter 2, was to 
differentiate concrete imagery regardless of sensory origin from verbal processes. 
This need not be only a dichotomy, however, since it is possible to conceive of 
concrete information processing as a general system with subdivisions corre- 
sponding to more specific perceptual modalities. Some of the findings reviewed in 
the last chapter and the present one are consistent with such a conceptual dis- 
tinction. Thus the differential right-left asymmetries of perception for verbal and 
nonverbal stimuli, regardless of sensory mode, suggest a general division between 
concrete-imaginal and verbal symbolic processes. Segal and Fusella’s (1970) 
findings with the Perky phenomenon, on the other hand, suggest further sense- 
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© E>ccific subdivisions within the system that subserves perception and imagery for 
=~ ncrete stimulus events, We will be in a position to evaluate these theoretical 
=E >cculations further in subsequent chapters. 


SUMMARY 


2 The effect of experimental arousal of the symbolic processes on percep- 
‘© = <>n may be facilitative or interfering, depending on the particular combination 
<> Ff variables involved, Perceptual recognition and clarity are facilitated by re- 
E >< ated presentation of the to-be-recognized stimulus or by prior exposure to 
5 € = muli that are associatively related to the target stimulus. Instructional sets 
© Eœ =a reduce the number of stimulus alternatives or direct attention to particular 
== © £ ributes of a stimulus also have been shown to increase perceptual accuracy. 
<—™ major theoretical question in such research has been whether the effect is on 
E> < rception per se (perceptual “tuning”) or on response processes, In most 
Æ wa = tances this resolves itself into a question of the role of visual as compared to 
~~ <= x- bil processes in perceptual recognition. One theoretical approach has stressed 
~~ <— = bal coding as a means of preserving the information in a rapidly fading visual 
tæ == <c. Recent evidence indicates, however, that stimulus information can also 
T> stored as visual images for longer periods than had been supposed, and that 
<= «= <h figural information can be actively generated by the individual. 
Enterference occurs (a) when a stimulus flash is closely followed by a sec- 
<> ¥2 <1 (masking) stimulus, which apparently stops the processing of the informa- 
tä <> ©» in the first; (b) when the imagery or verbal process aroused by a prior 
<>< E> «rimental set is incongruent with the content of the to-be-perceived stimulus; 
æra <i (c) when the symbolic activity competes for or “ties up” the channel or 
saa <> cility that is involved in the perceptual task, ¢.g., visual imagery interferes 
<~~ EE F the detection of a visual stimulus, and reading or spatial monitoring of 
cæ = pi! interferes with visual imagery. These studies raise questions concerning 
t> identification of the precise components of interpolated symbolic activity 
peat ar detrimental to particular tasks and, more generally, the 
se < ification of the defining attributes or boundaries of the postulated percep- 
aral -symbolic modalities. 
i 3 urther information on the relationships between symbolic processes and per- 
ee tinis provided by studies in which the former class of variables is defined 
cs sncasures of individual differences in imagery and verbal processes. These 
> >7 yy be considered in Chapter 14. Prior to that, however, we must extend our 
(on «sideration of the time span of information processing directly to learning and 
a sory. 


G 


Learning and Memory: 
Classical Mnemonic 
Systems 


Our discussion of memory and learning begins with a review of mne- 
monic techniques in which mental imagery played a central role. The treatment 
is mainly historical and nonempirical but nevertheless relevant because the 
assumptions on which the mnemonic systems were founded bear directly on 
important theoretical issues concerning memory. Those assumptions in effect 
constitute hypotheses about the mechanisms of memory and associative learn- 
ing. Some of these will be recognized as having obvious counterparts in con- 
temporary theories and as such they have been frequently subjected to experi- 
mental study. Other assumptions, while familiar, do not appear in such theories 
and their implications have only recently begun to be tested, perhaps because 
they are only now being recognized. Some of the main issues and relevant 
empirical evidence have been reviewed relatively briefly elsewhere (Paivio, 
1969). The present chapter presents a more detailed and extended introduction 
to the topic, relating insights inherent in the mnemonic systems to contemporary 
theoretical notions, Subsequent chapters deal with empirical evidence bearing 
on the issues. 


THE MNEMONIC SYSTEM OF SIMONIDES 


Simonides was introduced in Chapter 1 as the inventor (circa 500 B.C.) 
of a mnemonic system involving imagery as its major memory mechanism. In 
the following review of the basic principles involved in the technique, I have 
relied on Frances Yates’ (1966) recent book The Art of Memory, which con- 
tains the most complete coverage of the historical background of the topic that 
is currently available in any single source (for briefer accounts, see I, M. L. 
Hunter, 1964; Middleton, 1887). 
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The memory principles were purportedly suggested to Simonides by a per- 
sonal episode. He was chanting a lyric poem at a banquet when he was called 
out by a message. During his absence the roof of the banquet hall fell in, crush- 
ing and mangling the guests so that they could not be identified. Simonides 
remembered the places at which they had been sitting and could thus indicate 
to relatives which were their dead. On the basis of this experience, Simonides 
formulated a memory technique in which he stressed the importance of orderly 
arrangement as an aid to memory, and how this could be achieved through 
images for localities, or places, and images for to-be-remembered facts or things. 

No description of the technique by Simonides himself has survived. What 
has come down to us are descriptions in Latin treatises on rhetoric by Cicero 
and Quintilian, and in an anonymous work, the Ad Herennium. As suggested 
by those sources, the technique was taught to students of rhetoric as a prac- 
tical skill that could be applied to the memorization of long speeches. Being 
learned, such a skill was referred to as “artificial” memory, as distinguished from 
the “natural” memory we are born with. The basic principles of “artificial” 
memory then expressed have survived essentially unchanged up to the present 
time, although the later memory treatises introduced variations in regard to 
specific features of the technique. 

In De oratore, Cicero summarized the general purpose behind the use of 
localities and images as memory aids as follows: 


+ + « persons desiring to train this faculty [of memory] must select places and 
form mental images of the things they wish to remember and store those 
images in the places, so that the order of the places will preserve the order 
of the things, and the images of the things will denote the things themselves, 
and we shall employ the places and images respectively as a wax writing-tablet 
and the letters written on it (in Yates, 1966, p. 2). 


Rules for Places and Images 


The efficiency of the system of places and images was to be maximized 
by following certain rules that were apparently well known to students of 
thetoric and accordingly were only outlined by Cicero and Quintilian. The most 
detailed description of the rules was given in the anonymous Ad Herennium 
and, in summarizing the rules for our purposes, I can do no better than to 
quite directly from Yates’ account of that source. 


A locus is a place easily grasped by the memory, such as a house, an inter- 
columnar space, a corner, an arch, or the like. Images are forms, marks or 
simulacra . . . of what we wish to remember. For instance if we wish to recall 
the genus of a horse, of a lion, of an eagle, we must place their images on 
definite loci. 

The art of memory is like an inner writing. “. . . the places are very much 
like wax tablets or papyrus, the images like the letters, the arrangement and 
disposition of the images like the script, and the delivery is like the reading.” 
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If we wish to remember much material we must equip ourselves with a 
large number of places. It is essential that the places should form a series 
and must be remembered in their order, so that we can start from any locus 
in the series and move either backwards or forwards from it. If we should see 
a number of our acquaintances standing in a row, it would not make any differ- 
ence to us whether we should tell their names beginning with the person 
standing at the head of the line or at the foot or in the middle. So with mem- 
ory loci, “If these have been arranged in order, the result will be that, reminded 
by the images, we can repeat orally what we have committed to the loci, 
proceeding in either direction from any locus we please.” 

The formation of the loci is of the greatest importance, for the same set 
of loci can be used again and again for remembering different material. The 
images which we have placed on them for remembering one set of things fade 
and are effaced when we make no further use of them, But the loci remain in 
the memory and can be used again by placing another set of images for another 
set of material. The loci are like the wax tablets which remain when what 
is written on them has been effaced and are ready to be written on again. 

In order to make sure that we do not err in remembering the order of the 
loci it is useful to give each fifth locus some distinguishing mark. We may 
for example mark the fifth locus with a golden hand, and place in the tenth 
the image of some acquaintance whose name is Decimus. We can then go 
on to station other marks on each succeeding fifth locus. 

It is better to form one’s memory loci in a deserted and solitary place for 
crowds of passing people tend to weaken the impressions. Therefore the stu- 
dent intent on acquiring a sharp and well-defined set of loci will choose an 
unfrequented building in which to memorise places. 

Memory loci should not be too much like one another, for instance too 
many intercolumnar spaces are not good, for their resemblance to one another 
will be confusing. They should be of moderate size, not too large for this 
renders the images placed on them vague, and not too small for then an 
arrangement of images will be overcrowded. They must not be too brightly 
lighted for then the images placed on them will glitter and dazzle; nor must 
they be too dark or the shadows will obscure the images. The intervals be- 
tween the loci should be of moderate extent, perhaps about thirty feet, “for 
like the external eye, so the inner eye of thought is less powerful when you 
have moved the object of sight too near or too far away” (Yates, 1966, pp. 
6-8). 


The ordinary method involved “real places” based on the person's experi- 
ences. However, if a person feels that he does not have enough good loci directly 
from experience, he can construct them in his imagination. This distinction 
between real and imaginary places also appeared in later modifications of the 
technique. 

The rules for images specified, first, that there are two kinds of images, one 
for “things” and the other for “words.” In this context, “things” (res) refers 
to the subject matter of the speech—the arguments, notions, facts—and the 
images were intended to remind one of the “things.” The “words” are the lan- 
guage in which the “things” are expressed and memory for words involved 
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finding images to remind one of every word. The following passage describes 
the rules for choosing memorable images: 


Now nature herself teaches us what we should do. When we see in every day 
life things that are petty, ordinary, and banal, we generally fail to remember 
them, because the mind is not being stirred by anything novel or marvellous, 
But if we see or hear something exceptionally base, dishonourable, unusual, 
great, unbelievable, or ridiculous, that we are likely to remember for a long 
time. Accordingly, things immediate to our eye or ear we commonly forget; 
incidents of our childhood we often remember best. Nor could this be so 
for any other reason than that ordinary things easily slip from the memory 
while the striking and the novel stay longer in the mind. A sunrise, the sun’s 
course, a sunset are marvellous to no one because they occur daily. But 
solar eclipses are a source of wonder because they occur seldom, and indeed 
are more marvellous than lunar eclipses, because these are more frequent, 
Thus nature shows that she is not aroused by the common ordinary event, 
but is moved by a new or striking occurrence. Let art, then, imitate nature, 
find what she desires, and follow as she directs. . . . 

We ought, then, to set up images of a kind that can adhere longest in 
memory. And we shall do so if we establish similitudes as striking as pos- 
sible; if we set up images that are not many or vague but active [imagines 
agentes]; if we assign to them exceptional beauty or singular ugliness; if we 
Ornament some of them, as with crowns or purple cloaks, so that the similitude 
may be more distinct to us; or if we somehow disfigure them, as by introduc- 
ing one stained with blood or soiled with mud or smeared with red paint, so 
that its form is more striking, or by assigning certain comic effects to our 
images, for that, too, will ensure our remembering them more readily. The 
things we easily remember when they are real we likewise remember without 
difficulty when they are figments. But this will be essential—again and again 
to run over rapidly in the mind all the original places in order to refresh the 
images (Ad Herennium, cited in Yates, pp. 9-10). 


Sweeping psychological assumptions as well as more specific principles of 
memory are contained in the system and the rules advocated for its practical 
application. To indicate their contemporary relevance, these assumptions and 
principles will be summarized and discussed in terms of current theoretical 
concepts that seem to be clearly implied in the early theory. 


General Psychological Assumptions in the Mnemonic System 


Continuity of perception and thought The ancient theory assumed that 
perception, imagination, and thought are continuous modes of experience. The 
discussions of the rules for places begin with real places, which are distinguished 
by their memorability as perceptual experiences to the rhetoric student moving 
through a building intent on forming a series of memory localities, It is the 
places themselves that should be deserted, of moderate size, and so on. But it 
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is clearly implied, too, that these attributes carry over to the memory for the 
places—they are to be remembered in order; it is images of things that are placed 
on the loci, and if necessary it is possible to construct such places entirely in 
one’s imagination. Thus the discussion moves freely between the perceptual 
level of “real” experience and the mental world of memory loci and images, 
anticipating the contemporary emphasis on the commonality of perceptual and 
symbolic modalities as discussed in the last chapter. 


The wax-tablet theory of memory The wax tablet metaphor is explicitly 
stated in each of the Latin treatises on the memory system—the places are like 
wax tablets, from which the images can be read off as though they were letters. 
Whether this basic assumption was also introduced into the mnemonic system 
by Simonides or added later by teachers of rhetoric as a result of other influ- 
ences is uncertain. According to Gomulicki (1953), the earliest recorded reference 
to the metaphor is in Plato and it was used also by Aristotle, but both were 
undoubtedly familiar with the mnemonic system and it is possible that their 
use of the wax tablet analogy in their respective theories of memory came from 
earlier sources. In any case, as Yates notes, “[the metaphor] . . . connects the 
mnemonic with ancient theory of memory, as Quintilian saw when, in his intro- 
duction to his treatment of the mnemonic, he remarked that he did not propose 
to dwell on the precise functions of memory, ‘although many hold the view that 
certain impressions are made on the mind, analogous to those which a signet 
ring makes on wax’” (1966, pp. 35-36). This assumptive basis of the mne- 
monic system is implicit in the above-stated assumption of the continuity of 
perception and thought, and it may help explain the following emphasis in the 
system, 


The emphasis on visual processes An emphasis on the advantages of 
the visual system is apparent in all aspects of the mnemonic technique from the 
perceptual to the imaginal level, and the origin of this emphasis, too, has been 
attributed to Simonides: 


It has been sagaciously discerned by Simonides or else discovered by some 
other person, that the most complete pictures are formed in our minds of the 
things that have been conveyed to them and imprinted on them by the senses, 
but that the keenest of all our senses is the sense of sight, and that conse- 
quently perceptions received by the ears or by reflexion can be most easily 
retained if they are also conveyed to our minds by the mediation of the eyes 


(Cicero, cited in Yates, p. 4). 


Thus Simonides’ invention of the mnemonic “rested, not only on his dis- 
covery of the importance of order in memory, but also on his discovery that 
the sense of sight is the strongest of all the senses.” Yates (p. 28 ff.) sees this 
as a common theme throughout Simonides’ various contributions, for he also 
is said to have “called painting silent poetry and poetry painting that speaks,” 
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Thus he saw “poetry, painting and mnemonics in terms of intense visualization.” 
It is interesting that this emphasis, perhaps derived from the mnemonic system, 
is basic also to the Aristotelian theory of imagination, memory, and thought. 
He stated that it is impossible to think without a mental picture, and used the 
images of mnemonics to illustrate his statements about imagination and thought, 
Memory, too, he interpreted as a collection of mental pictures from sense 
impressions of things past. Mnemonic theory and the Aristotelian theory of 
knowledge can thus be regarded as the sources of the emphasis on visualization 
that dominated psychological theories of memory and thought up to the begin- 
ning of this century. 


Symbolic transformations The mnemonic system implies a sequence 
of symbolic transformations from words to images and back to words, particu- 
larly in the context of rhetoric. A speech presumably was prepared first in its 
verbal form; then the main points were transformed into concrete (imaginal) 
symbols placed on memory loci. Subsequently, during the delivery of the speech, 
the speaker imagined the places sequentially (presumably using verbal cues 
that designate the order of the topics—see further below) and was thereby 
reminded of the symbolic images of “things” deposited there. The images in 
turn were assumed to generate the overt verbal output. In addition, he may 
have endeavored to use “images of words” to remind him of the specific words 
in his speech. 

The complexity of these features was not lost on the early critics of the tech- 
nique. Quintilian agreed that images may be useful for reproducing the names 
of objects in order because material things call up images. But the “notions” 
involved in the parts of speech do not do so, and images for them accordingly 
must be invented. Moreover, even passing over the fact that it is impossible to 
find any “likeness” to represent certain words, such as conjunctions, “how can 
such an art grasp a whole series of connected words?” Assuming further that 
we could find images for everything and use an infinite number of places to 
recall words “. . . will not the flow of our speech inevitably be impeded by the 
double task imposed on our memory? For how can our words be expected to 
flow in connected speech, if we have to look back at separate forms for each 
individual word?” In view of these difficulties with the method, Quintilian con- 
cluded that his “precepts will be of a simpler kind,” consisting of the intensive 
use of ordinary rote learning, supplemented by visualization of the pages on 
which the words are written and of the individual lines on it (cited in Yates, 
pp. 24-25). 

Quintilian thus grasped the complexity of the symbolic transformations in- 
volved in the mnemonic technique and the difficulties they pose in regard to the 
mediation of verbal behavior. The difficulties were noted by others in subse- 
quent centuries, and we shall see that they continue to plague us today in the 
context of the experimental study of imagery in associative learning and mem- 
ory (Chapter 10). 
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Principles of Memory in the System 


The preceding section was concerned with general psychological prin- 
ciples that seemed to have been accepted by the ancient teachers of the art of 
memory. The present section is concerned with more specific memory principles 
that were suggested or implied in relation to the technique. The discussion again 
emphasizes the contemporary relevance of the ancient principles. 


Organization Simonides emphasized the importance of orderly ar- 
rangement as a mnemonic aid, and the images of places were intended to serve 
that end; hence the instruction by the Latin orators that the places should form 
a series and must be remembered in their order. However, this is no sequentially 
constrained system—the memory information is spatially parallel: Just as we 
could name our acquaintances in any order if they are standing in a row, so 
too can we name the images in our ordered memory loci in any order, 

This combination of sequential and spatial features was inherent in the 
mnemonic imagery if the places were appropriately chosen. Quintilian advo- 
cated “a spacious house divided into a number of rooms. Everything of note 
therein is diligently imprinted on the mind, in order that thought may be able 
to run through all the parts without let or hindrance.” The first “notion” to be 
remembered “is placed, as it were, in the forecourt; the second, let us say, in 
the atrium; the remainder are placed in order all round the impluvium, and 
committed not only to bedrooms and parlours, but even to statues and the like.” 
When the memories are to be reviewed, “one begins from the first place to run 
through all, demanding what has been entrusted to them, of which one will 
be reminded by the image” (from Yates, p. 22). 

The principle is obviously paralleled by the stress on organizational proc- 
esses in contemporary psychological theories of memory, although these have 
generally involved a verbal rather than a visual emphasis (see Chapter 7). A 
notable exception is Kéhler’s (1929) interpretation of associative learning in 
terms of perceptual organization, which he illustrated using mnemonic imagery 
in learning word pairs as an example of the principle in action. Experiments on 
memory organization reported by G. Mandler (1967) also involved a pro- 
cedure reminiscent of the ancient mnemonics: His subjects were literally required 
to place to-be-remembered items into separate slots according to conceptual 
categories determined by the subject. aE F 

Chunking, another contemporary organizational principle (G. A. Miller, 
1956), also had its counterpart in the suggestion by the author of the Ad 
Herennium that it is useful to give each fifth locus a distinguishing mark so that 


we will not err in remembering the order of the loci. 


Association The principle of association is implicit in some descrip- 
tions of the system, but it was explicitly expressed by Quintilian as follows: 
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. .. it is an assistance to the memory if localities are sharply impressed upon 
the mind. . . . For when we return to a place after considerable absence, we 
not merely recognize the place itself, but remember things that we did there, 
and recall the persons whom we met and even the unuttered thoughts which 
passed through our minds when we were there before (1953 translation, p. 
221). 


It should be noted that the principle of association in this context included 
the important (implicit) assumption that associations between concrete objects 
are particularly strong. Once “notions” are concretized and their images de- 
posited in the places, the association is firm. This assumption, along with the 
assumed superiority of the visual modality, may be at the heart of the symbolic 
transformation that was central to the system—specifically, the concretization of 
the verbal ideas of a speech. We shall return later to a more detailed discussion 
of this important point. 


Rehearsal In addition to the “art” of mnemonics, the necessity of rote 
learning was clearly recognized and advocated. The author of Ad Herennium 
thus referred to learning verse by heart. However, in the rules for images of 
things described above, the author also “advocated running over in the mind 
all the original places in order to refresh the images.” This implies visual re- 
hearsal of the kind discussed in the preceding chapter in relation to Posner’s 
research on classification tasks. 


Retrieval cues The images of places were intended as retrieval cues in 
the mnemonic system. In addition, however, explicit ordinal cues were pro- 
vided by the method described by Quintilian, in which the images are sequen- 
tially deposited in and retrieved from ordered places, apparently by verbal cues 
that initiated the sequence. It is said that the phrases “in the first place,” “in 
the second place,” etc., used in dividing a discourse into topics, derive from 
the mnemonic system (Middleton, 1887). 


Interference The system included a variety of principles related to con- 
ditions of interference or its absence. That the memory places can be used over 
and over again implies a remarkable freedom from proactive interference. How- 
ever, to avoid interference, the places should not be too much like each other, 
“for their resemblance to one another will be confusing.” They should not be too 
small, “for then an arrangement of images will be overcrowded.” Distinctiveness 
is emphasized in the instructions referring to lighting and separation of the 
places, and so on. 


Novelty An emphasis on novelty overrides all other features of the 
rules for images. We remember what is “exceptionally base; dishonourable, 
unusual, great, unbelievable, or ridiculous,” whereas “ordinary things easily 
slip from memory.” Thus we should set up images that are active, exceptionally 
beautiful or ugly, disfigured or comical. This rule, too, can be related to the 
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principle of interference or its converse, distinctiveness, and along with the 
rule for ordered places it was given the greatest emphasis in all of the imagery 
mnemonic systems to follow. 


VARIANTS AND APPLICATIONS OF 
THE BASIC TECHNIQUE 


The ancient rules for places and images were rather general, the student 
of rhetoric being encouraged to invent his own places and images after having 
learned the method, Only a few specific examples are therefore available in the 
Latin sources, among which Quintilian is most explicit, He devoted his attention 
mostly to the “architectural” method, in which the natural divisions of a house 
or public building provide the necessary variety of locations, as indicated above. 
He also mentioned a long journey, going through a city, and pictures as a source 
of the ordered places. We can guess that the mnemonic use of a journey involved 
visualizing oneself moving along a familiar road that includes places or “sign- 
posts” such as houses, trees, and the like. The to-be-remembered items are imag- 
ined at these prominent locations and retrieved by “retracing” the route, 

Quintilian’s examples of images of things refer to the symbolic use of con- 
crete objects to represent general notions, Thus the symbolic “sign,” may be 
“drawn from a whole ‘thing,’ as navigation or warfare, or from some ‘word’; 
. . . let us suppose that the sign is drawn from navigation, as, for instance, an 
anchor; or from warfare, as, for example, a weapon” (in Yates, 1966, p. 22). 
These symbolic images then are “placed” in the various locations in accordance 
with the principle of achieving an ordered arrangement in memory, and serve 
to remind one of the general notions to be covered in a speech. 

Over the subsequent centuries, innumerable variations of the basic technique 
were developed by religious leaders, philosophers, and professional mnemonists, 
although the architectural method remained the most common, In the Middle 
Ages, scholastic philosophers such as Albertus Magnus and Thomas Aquinas 
transformed the ancient rules for images and places and advocated that they 
be used for remembering abstract notions related to ethics or morality. Yates 
suggests, for example, that the remembering of Paradise and Hell lay behind 
the scholastic interpretation of the “artificial” memory. Memory treatises stem- 
ming from this tradition explicitly applied the rules to such an end, often accom- 
panied by illustrative diagrams. Thus Romberch, a sixteenth-century German 
Dominican, discussed Hell as being divided into many places that we remember 
with inscriptions on them. The places of Hell could thus be regarded as memory 
loci that varied according to the sins punished therein. 

Such a use of the imagery mnemonic may have been expressed rather gen- 
erally in both the visual arts and the writing and rhetoric of the period, Grotesque 
figures symbolizing the virtues and vices, such as Charity and Envy, presumably 
reflected the ancient instruction to form images that are striking and novel, 
Verbal “pictures” may have been similarly drawn by the preachers of the day 
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for the same practical end of providing images that would serve as reminders of 
the points of a sermon on sin. For example, Ridevall, an English friar of the 
fourteenth century, described the “image of a prostitute, blind, with mutilated 
ears, proclaimed by a trumpet (as a criminal), with a deformed face, and full 
of disease, He calls this ‘the picture of Idolatry according to the poets’ ” (Yates, 
p. 96). In the same context, Yates (p. 95) suggests that Dante’s poem /nferno 
perhaps could be regarded as a kind of memory system for memorizing Hell 
and its punishments with striking images on orders of places. To the extent that 
the interpretation is correct, the phenomena represent a later manifestation of 
the common visual theme that Simonides had perceived in poetry, painting, and 
mnemonics. 

These developments are relevant to the interpretation of imagery and mean- 
ing as discussed in Chapter 3, for they illustrate the compelling nature of the 
conceptual relations between pictorial representation, word imagery, and visual 
(mental) imagery. For the most part these relations were accepted uncritically 
by the early proponents of the memory art, as was the assumption that imagery 
in any of these forms somehow facilitates the memory. To what extent and 
under what conditions these assumptions are justified is one of the major em- 
pirical-theoretical issues in forthcoming chapters. 

Printed memory treatises began to appear in the fifteenth century and con- 
tinued to appear with increasing frequency into the nineteenth century. It would 
serve no useful theoretical purpose here to consider even a representative sample 
of these, since they generally followed the Latin sources in advocating rules for 
places and images, as already indicated. However, it will be instructive to review 
some of the forms these rules took with a view to noting any systematic modi- 
fications of psychological interest. 


Astrological Images and Occult Memory Systems 


The signs of the zodiac were first used as a memory device by Metro- 
dorus, a Greek teacher of rhetoric who still lived in Cicero’s time and was 
quoted by the latter. The divisions of the zodiac were divided into an ordered 
series of places (perhaps 360 in all), each with its particular image. Romberch, 
the German Dominican, in 1520 published a memory treatise part of which 
included a place system based on the zodiacal system of Metrodorus and another 
based on the “spheres of the universe.” The latter comprised the spheres of the. 
elements, the planets, the fixed stars, the celestial spheres, and the nine orders 
of angels forming an ascending ordered series of places for the imagined 
“things” of Paradise and Hell (Yates, p. 115). Such astral systems of places 
were incorporated into occult, or magical, memory systems presented by the 
Hermetic philosophers, Giulio Camillo and Giordano Bruno in the sixteenth 
century, and Robert Fludd in the seventeenth. These astral systems were com- 
bined with elaborate architectural mnemonics. 

Camillo developed a memory theater that was actually concretized and ex- 
hibited as a wooden structure filled with images. What is of particular interest 
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to us is the extraordinarily systematic, hierarchical nature of the system and the 
fact that it was intended for the purpose of encompassing a highly abstract body 
of mysticoreligious and earthly knowledge. Reconstructed from a published 
manuscript, the Theatre is described by Yates as follows: 


The Theatre rises in seven grades or steps, which are divided by seven gang- 
ways representing the seven planets. The student of it is to be as it were a 
spectator before whom are placed the seven measures of the world “in spet- 
taculo,” or in a theatre. And since in ancient theatres the most distinguished 
persons sat in the lowest seats, so in this Theatre the greatest and most im- 
portant things will be in the lowest place. . . . On each of its seven gangways 
are seven gates or doors. These gates are decorated with many images... . 
The solitary “spectator” of the Theatre stands where the stage would be and 
looks toward the auditorium, gazing at the images on the seven times seven 
gates on the seven rising grades. . . . [Camillo] is using the plan of a real 
theatre, . . . but adapting it to his mnemonic purposes. The imaginary gates 
are his memory places, stocked with images (pp. 136-137). 


This mnemonic structure with seven as the unit at each level is tantalizingly 
analogous to current hierarchical models of the organization of memory based 
on the limits of the immediate memory span (e.g, G. Mandler, 1967). The 
“magical number seven” in the case of Camillo’s theater, however, derives from 
the seven pillars of Solomon’s House of Wisdom, which Camillo chose as the 
foundation of his system. 

Yates infers from a description of the Theatre that under the images on the 
gates were drawers or boxes containing masses of papers on which were speeches 
relating to the subjects recalled by the images. She suggests (pp. 144-145) 
that Camillo “had hit upon a new interpretation of memory for ‘things’ and 
‘words’ by storing written speeches under the images.” The Theatre thus “begins 
to look like a highly ornamental filing cabinet. But this is to lose sight of the 
grandeur of the Idea—the Idea of a memory organically geared to the universe.” 

What was the “grand Idea” that was to be encompassed by Camillo’s hierar- 
chical memory system? A detailed account of the influence behind the system 
and of its content is not relevant for our purposes, but a general sketch will 
help us to appreciate the scope and abstractness of the body of knowledge it 
was intended to cover. The system was a reflection of the occult philosophical 
tradition of the Renaissance, based on an amalgamation of Egyptian (Hermetic), 
Jewish (the Cabala), and Christian religious influences coupled with a neo- 
platonic philosophy. The technique was intended to grasp and unify, within a 
single memory system, all natural and supernatural knowledge—“terrestrial, 
celestial, and supercelestial.” Moreover, it was a magical system whereby the 
memory draws its power from divine powers of the cosmos—this being achieved 
through the use of talismanic imagery. Thus, like the engraved images of the 
talisman, which were usually of stars and were supposed to draw magical power 
from astral spirits, the memory system would have, “or be supposed to have, 
the power of unifying the contents of memory by basing it upon . . . images 
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drawn from the celestial world. The images of Camillo’s Theatre seem to be 
supposed to have in them something of this power, enabling the ‘spectator’ to 
read off at one glance, through ‘inspecting the images,’ the whole contents of 
the universe” (Yates, p. 155). 

Psychologically we find here a hierarchically organized visual memory sys- 
tem, the contents of which can be read off at a glance. The perceptual organiza- 
tion is given by the spatial organization of the Theatre as described above. The 
conceptual hierarchical structure is determined, however, by the symbolic nature 
of the images, which can be appreciated only when they are transformed into 
a verbal form. Let us briefly examine this symbolic hierarchy. 

The basic images, constituting one dimension of the structure, are given by 
the “seven planets,” which are easily grasped as memory images because they 
are strikingly differentiated from each other and because they have affective 
appeal (expressing the tranquility of Jupiter, the anger of Mars, etc. ), in keeping 
with the ancient rules for images. These planet images, being of the first order 
of importance, are placed on the first grade—the lowest seats of the Theatre. As 
a dimension, however, the planet series is also represented by the gangways at 
each of the six upper grades. 

The symbolic theme of each grade cuts across the planet dimension, The 
general meaning of the second level is depicted on all gates by a banquet image, 
symbolically representing the first day of creation in terms of Homeric mythol- 
ogy—a banquet given to the gods, which are the emerging elements of creation. 
The third grade is depicted by a cave, symbolizing a further stage in creation 
where the elements are mixed to create things, after the fashion of the Homeric 
Cave in the Odyssey in which nymphs were busy weaving and bees going in and 
out. And so on, with different symbols at each subsequent grade representing 
the creation of man’s soul, the union of soul and body, his natural activities, and 
finally his arts and sciences, religion, and law. The more specific content at each 
level is given by the intersecting planetary series. Jupiter, for example, sym- 
bolizes the element of air. The Banquet grade in this series contains the image 
of Juno suspended, depicting air as a simple element; the same image under the 
Cave means air as a mixed element, and so on. 

Thus Camillo clearly employed the ancient art of memory, following the pre- 
scribed rules and using a building divided into memory places with memory 
images. However, it has been transformed into an occult religious art. 

The occult memory art was given its most elaborate and systematic expression 
in several works by Bruno. His aim, like Camillo’s, apparently was to encom- 
pass and unify the world of appearance and the supercelestial world of ideas, 
using the memory tradition and astrological notions. The intermediaries between 
the two levels were to be magical star-images organized according to the asso- 
ciative structure of astrology. The grand aim was no less than that of grouping, 
coordinating, and unifying all the multiplicity of earthly phenomena within 
memory through the organization of significant images that derive magical power 
from the stars. Through the celestial images, the confused plurality of things 
becomes unity. 
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I will not attempt to deal with the complexities of the various attempts by 
Bruno to achieve his aims. We may note, however, that, along with the astro- 
logical and the more traditional architectural memory art, he adopted features 
of a system developed by Ramon Lull (or Raymond Lully) in the thirteenth and 
fourteenth centuries. Lull made use of letter notations for the to-be-remembered 
concepts. One form in which these were set out involved a system of concentric 
circles that could be revolved to produce different combinations of concepts. 
According to a source cited by Middleton, i 


. . certain general terms which are common to all the sciences, but princi- 
pally those of logic, metaphysics, ethics, and theology, are collected and 
arranged according to the caprice of the inventor. An alphabetical table of 
such terms was provided; and subjects and predicates taken from these were 
respectively inscribed in angular spaces upon circular papers. The essences, 
qualities and relations of things being thus mechanically brought together, 
the circular papers of subjects were fixed in a frame, and those of predicates 
were so placed on them as to move freely, and in their revolutions to produce 
various combinations of subjects and predicates; whence would arise defini- 
tions, axioms, and propositions, varying infinitely, according to the different 
applications of general terms to particular subjects” (1887, p. 10). 


Bruno combined Lull’s method with the traditional imagery mnemonic. “He 
put the images of the classical art on the Lullian combinatory wheels, but the 
images were magic images and the wheels were conjuring wheels” (Yates, p. 
211). The “sub-celestial elemental world” was to be influenced by manipulating 
the star-images on the Lullian wheels. To achieve this end, Bruno’s system, like 
Camillo’s Theatre, was hierarchical in nature, with the stars, the earthly things, 
and all arts and sciences symbolized by images on different wheels. It was thus 
that Bruno hoped to coordinate in memory the “multiplicity of appearances” in 
the phenomenal world. ; 

Bruno’s last works on memory (Yates, p. 295 ff.) include an encyclopaedic 
memory system in which he uses a “double picture” combining the “round 
(Lullian) celestial system with the “square” (architectural) system composed 
of memory rooms. The latter consisted of twenty-four rooms each divided into 
nine memory places, with further divisions into “fields” and “cubicles. Every- 
thing in the physical world—plants, stones, animals—and all the arts, sciences, 
and human activities were to be represented in these rooms by images. The 
round celestial system juxtaposed with the square plan (perhaps as a round 
building encompassing a square one) contained the celestial figures and images 
which were to animate, organize, and unify the detailed places and images con- 


tained in the memory room. 


Psychological implications of the Brunian System Its occult pods 
aside, Bruno’s system probably represents the most ambitious attempt ever made 
to achieve organization in memory through the use of imagery. The traditional 
rules for places and images and the principle of order find expression in it in 
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varied and complex forms, The places and images are arranged in spatial, hier- 
archical structures in which the components differ qualitatively (e.g., the “round” 
and the “square” systems) as well as being ordered in terms of level. Order is 
provided by the overlearned intrinsic sequential arrangement of places (the 
signs of the zodiac and numerous other schemes) as well as by the Lullian 
alphabetic coding system. Moreover, the system incorporates what was a new 
addition to mnemonics by Lull: Rather than being a static system of places and 
images, it is a dynamic system in which the static elements can be combined 
and recombined by rotating the Lullian concentric wheels to yield different 
combinations of “subjects and predicates.” Considered at the symbolic level of 
memory, this feature of the system can be seen as corresponding to transforma- 
tional thinking involving the manipulation of images in an extraordinarily sys- 
tematic and creative way. It is indeed a grand scheme, entirely speculative with 
respect to its implicit assumptions concerning the “power” of human memory, 
but perhaps containing within it remarkable insights concerning the quality and 
capacity of organizational processes in memory. 

An occult memory system similar to Bruno’s was presented by Robert Fludd 
in England early in the seventeenth century, It combined a “round” memory 
scheme comprised of magical celestial images with a “square” art involving 
images of concrete things—men, animals, inanimate objects. The square system 
notably made use of a theater as a memory place system, perhaps a distorted 
reflection of Shakespeare’s Globe Theatre (Yates, Chapter XVI). Its doors 
and columns properly spaced and variously colored to make them more dis- 
tinctive, constitute the memory loci. Generally, however, despite its great com- 
plexity, Fludd’s theater memory system adds no new mnemonic elements to the 
ones already considered, and we need not go into it in further detail. 


Verbal Mnemonics 


The techniques we have considered generally involved verbal processes 
at least implicitly, and some involved explicit use of abstract verbal mnemonics. 
In particular, Lull made use of a system of letter notation and geometrical fig- 
ures rather than images in the classical sense, although the letter system was 
embedded in spatial diagrams and figures contributing to an overall hierarchical 
symbolic structure. The letter system was based on abstract concepts such as 
goodness, greatness, eternity, and power, which derived from religious con- 
ceptions of the names or attributes of God. These attributes were designated 
by letters. One form in which they were used was the concentric combinatory 
wheels, already described, Lull also used them in relation to the “ladder of 
creation” of the Middle Ages, graded in levels from God at the top, to the 
angels, stars, man, animals, and so on, in descending steps. The abstract, alpha- 
betically coded symbol system repeated itself at each level, appropriately applied 
to the subject matter of that level, Thus, the attribute of Bonitas, designated 
by B, meant the Bonitas of God, the bonitas of angels, the bonitas of man, etc., 
when applied to the respective levels (Yates, p. 179). Lull also used a tree 
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Pagara asa kind of place system, but with letters and other abstract labels, 
father E F= an images, on the roots, branches, and leaves. The system worked at 
differe x2 É levels of abstract classification, with his particular letter code as a 
constax2t that could be applied to any subject. 

An i fluential movement based on logical (verbal) principles was begun by 
Peter FZ = mus in the sixteenth century. The general goal behind the movement 
was thee 9 > 'plification of teaching methods, which was to be achieved in large 
part th <> Ugh better ways of memorizing subjects. Toward this end, Ramus 
rejecte = Foc old art of memory and substituted a new method involving “dialec- 
tical o-<4<— *.” A subject was set out in schematic form descending from general 
tomor= =F cific aspects in a series of dichotomized classifications. The schematic 
presentz É <n thus consisted essentially of a hierarchical tree structure with binary 
branchiza <= 2t cach node. From this the ramifications (literally, the branchings) 
of the sa E> f cct were to be memorized, Memorizing from such a schematic layout 
(the Ra x22 žst epitome) involves spatial visualization, but the content is clearly 
abstract = 82d verbal in form. 

The E@ <2 Fnist method differs drastically from the Brunian system of places and 
images, =œ ræ <1 it is of considerable (although incidental) interest that these opposed 
systems ~w re the center of a lively controversy in England during the latter 
part of tFa< sixteenth century (Yates, Chapter XII). According to Yates, it was 
basically =æ religious controversy. Alexander Dicson, a disciple of Bruno, advo- 
cated the <> I assical memory system, including the use of images that are striking, 
active, uxaeazsual, and emotion-arousing. William Perkins, a Puritan preacher, 
vigorousl 57 <>pposed such a system of places and images on the grounds that it 
is impious — E>ecause the animation of images arouses passion—“depraved carnal 
affections ¥>> A second reason was more rational: Such a system imposes on 
memory t Fx< triple task of remembering the places, the images, and then the point 
one wish £o recall, The Ramist method was to be preferred because it was 
emotional E 57 neutral and because logical order was presumably a more efficient 
method oF 2-<=membering than were the inept images. 

Yates sua > ests also that Perkins’ endorsement of the Ramist method and his 
Oppositiom © the Brunian imagery system represented an inner iconoclasm 
correspon #2 = to the earlier outer iconoclasm—an attack on idolatry of the 
mind. Just =æ the outer images of the church had been smashed and defaced, 
so the inner 5 mages of the art of memory were to be removed by the adoption 
of the abstr- < z method of dialectical order. This may be part of the explanation of 
the popula- & > of Ramism in Protestant countries like England.’ 


j An fun = logy between the Renaissance controversy involving mnemonic systems and 
puter "IS tion of images in behavioristic psychology may be noted. Behaviorism in 
eon SA rp "SSented a “protestant reformation” movement in psychology, and Watson’s 
Pie f ea == gery and his concomitant emphasis on verbal processes as the mechanism 
a thought Cam eda memory) in particular bears a striking resemblance to Perkins’ 
elier aisa of Beastie memory and his advocation of Ramism. The implications of 
a may be of considerable historical interest, but they will not be pursued 
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The Lullian and Ramian emphasis on verbal coding in mnemonics apparently 
had a lasting influence on the mnemonic art, for aspects of their systems com- 
monly appeared in the methods taught by later professional mnemonists. 


Methods of the Professional Mnemonists 


Mnemonic systems taught by professional mnemonists from the seven- 
teenth century onward generally involved variations of the traditional method of 
places and images. In addition, however, the mnemonic experts introduced 
techniques for remembering sequences of numbers, such as historical dates, A 
few representative examples will suffice to illustrate the principles involved (for 
a summary of such techniques, see Middleton, 1887). Earlier versions had been 
taught in which concrete symbols represented numerals, for example, a candle 
or a dart for 1, a swan or a goose for 2, etc., but a letter-coding system introduced 
by Winckelman in 1648 became the basis of many of the later techniques. The 
numerals were represented by letters of the alphabet, and these in turn were 
used to form words that coded the to-be-remembered number sequence. The 
letter-numeral associations obviously were to be well learned, as was the tech- 
nique of translating the letter code into words and the words back into numbers. 
A rather complicated sequence of encoding and decoding is therefore involved 
in such techniques, the difficulty of which would depend on the extent to which 
the particular technique made use of some natural or prelearned relationship 
between numerals and letters, or letters and meaningful words. Some mne- 
monists were rather arbitrary in this regard, but most took advantage of visual 
or acoustic similarity. Gregor von Feinaigle, one of the most famous of the 
professional mnemonists, lectured on the art in Europe early in the nineteenth 
century, and his system was published by his students. The following summary 
is based on an English version published in 1813. The system as a whole 
involved an elaborate combination of the method of places and images and a 
numeral-alphabet-word code. 


The place system The locality or place system consisted of the imaginal 
division of rooms into a hierarchically ordered set of memory places. The floor 
and the four walls provided general locations, each of which was divided further 
into a matrix of nine compartments, numbered as follows: 


These were to be explicitly named the first place, second place, and so on. In 
addition, each wall was numbered, and a tenth square was located on the ceiling 
over each wall to permit a systematic decimal progression from one wall to the 


Learning and Memory: Classical Mnemonic Systems 169 


4 <lding an ordered series of 50 memory places to a room. The layout of 
£ of two rooms is illustrated in Figure 6-1. To visualize the system, imagine 
= elt standing on the floor. The first wall is to your left, the second straight 
ee E he third to your right, and the fourth behind you. The squares on the 
floor me present the numbers 1-9. The square on the ceiling over the first wall 
Fn ura bered 10, initiating the numerical series, 10-19, on the wall below; over 
the s& cond wall is the 20 square; and so on. Fifty is represented by an extra 
square ©" the ceiling and provides the transition to a second memory room. 


next, 
the ix > 


Second Wall 


20 


First Wall 
10 
o£ 
TIEM PHUL 


Fourth Wall 


Ceiling 


NCURSES &-1. Memory locations in the first room. After Feinaigle (1813). 
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The floor of the second room is denominated the fifth wall; the wall on the left, 
the sixth, etc., places thus being provided in the same manner as in the first room 
for the numbers 51—100. 

The hierarchical system can be easily summarized. All the numbers up to 
50 are found in the first room, and those from 51 to 100 in the second. Having 
found the room, the left-hand figure of a number denotes the wall and the 
right-hand figure will show the place. An ordered set of memory places is thus 
provided that can be used for remembering numerical information (e.g., dates) 
as well as more concrete information about “things.” We shall consider exam- 
ples after the other features of the technique have been summarized, 


Concrete number symbols Feinaigle’s expositor goes on to say that the 
method as outlined thus far (as well as the number-letter code, to be considered 
later) is not sufficient. It provides only an intellectual order; numbers have 
been localized, but the realities are wanting. Implied here is the ancient assump- 
tion that concrete situations are particularly potent as memory cues. Indeed, 
not only was the memory system introduced with a reference to the importance 
of orderly arrangement, but it was also stated explicitly that “Sensible objects 
have a powerful effect in recalling to the mind the ideas with which it was 
occupied when those ideas were presented” (1813, p. 32). Such “realities” or 
“sensible objects” were accordingly added to the place system by filling the 
squares with pictures of objects that appropriately symbolize the numbers. The 
student will be “materially assisted in the remembrance of his places, or locali- 
ties” (p. 51), provided that the figures in the two rooms are permanently fixed 
in memory. In effect, what is being advocated here is concretization of the 
abstract, spatial-numerical place system. 

The place symbols for the first room are shown in Figure 6-2. The system 
obviously follows earlier ones in taking advantage of physical similarity and 
prelearned symbolic meaning. The cardinal number 1, in the “first place” of the 
floor location, is represented by the Tower of Babel, 2 by a swan (hence resem- 
bling the numeral 2), 6 by the Horn of Plenty, 11 by the Pillars of Hercules, 
and so on. The student was instructed to memorize the visual symbols along 
with their names, and their numerical locations so that he could readily identify 
the room, wall, and place of any symbol corresponding to it. This, then, would 
constitute mastery of the locality component of Feinaigle’s technique—a numeri- 
cally and spatially ordered set of object images, together with their names, 
which would serve as the permanent memory loci for new to-be-remembered 
information, 


The verbal code The number-letter-word code was incorporated into 
Feinaigle’s memory system to facilitate the recall of numbers. Figures and let- 
ters were viewed merely as “signs of signs” and hence difficult to remember. 
The “elements of words” must therefore be sought. Toward this end, consonants 
were selected as the appropriate units because they were regarded as the “prin- 
ciple parts” of words, whereas vowels serve only as connectors. 
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FIGE = = 6-2. Place images for the first room in Feinaigle’s mnemonic system. For 
example, the 22 =x aber 1 in the “first place” of the floor location is represented by the Tower 
of Babel, 2 By a swan, 6 by the Horn of Plenty, 11 by the Pillars of Hercules, etc. From 
Feinaigle (18 g => >. 


The lettem- -were chosen on the basis of their visual or acoustic similarity to 
numbers, as £<>llows: 


1 2 Soe soe 7 8 9 Oo 
i mom r L d hardc bhv pf sxz 
k,g.q w 
The number 


“was represented by t because it resembles the numeral; n repre- 
S€ it has two downstrokes; m has 3 downstrokes; the letter r occurs 
tæ and its translation-equivalent in a number of languages; L was 


sented 2 beca wy 
in the word f&a 
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used as a numerical letter for 50, hence its assignment to 5; d resembles the 
reversed number 6; and so on. 

The translation into words is easily achieved by introducing vowels, which 
are ignored for the purpose of the code. The number 32, for example, could 
be represented by the word man, the m and the n denoting the appropriate 
digits. The words tin, ton, and tan could be used to denote 12; rum stands for 
43; mouse for 30; and so on. Typically, a single word was used to represent a 
two-digit number, only the first two consonants being used for the code. Addi- 
tional words were added in the case of longer numbers. 

Feinaigle advocated further that the words be associated with images, which 
were to be connected together by arranging them in order in the different places 
of the memory room. Accordingly, the words used for coding numbers were 
all concrete words—names of objects that could be readily visualized. (Feinaigle’s 
expositor seems to advocate different sequencing methods in this context, one 
involving the code words placed in their respective places, the other involving an 
imaginal action sequence comprised of the referents of the words: a bat is seen 
flying after a mouse, which shelters itself under a cap, etc., where the number 
sequence is given by the words bat, mouse, cap.) Thus even abstract number 
information was to be concretized and represented by images, indicating that 
the entire mnemonic system was based on imagery. This feature has been 
retained among the techniques advocated by contemporary writers of memory 
improvement books, An example is the “hook method” taught by Furst (1948). 


Applications of the system Feinaigle applied his technique to the mem- 
orization of chronological events, history (for which purpose more rooms were 
added, representing centuries), geography, language, and the like. For exam- 
ple, to remember William the Conqueror, the first of the succession of kings of 
England, the word “willow” was suggested. This was to be imaged as a willow 
tree upon the Tower of Babel (the symbol for the first memory location), indi- 
cating William I. That he was the conqueror was symbolized by hanging some 
laurel upon the willow tree. The date of the conquest (1066) is given by the 
word dead (symbolized by the laurel being dead), the consonants d, d standing 
for 66, with the 1000 being understood. This is a relatively simple example 
and the system became increasingly complex as it was applied to more complex 
information. Nevertheless, the same principles were followed in the extensions, 
combining abstract numerical and verbal information with concrete spatial and 
symbolic imagery in what can be regarded as a systematic use of symbolic 
transformational chains. 

A number of mnemonists subsequently attempted to improve on Feinaigle’s 
number-alphabet code. No new principles were involved, however, and the 
variations need not be considered here. Others emphasized verbal devices that, 
although not new in principle, deserve special mention because of their relevance 
to current mnemonic techniques and mediation paradigms. A German mnemonist, 
Kothe (Middleton, 1887, p. 36), in 1848 introduced the method of associating 
two unrelated words by using common associates as mediators. Thus the words, 
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z=cob,” could be connected by the verbal associative chain, “wine-cellar- 


“wine — < ; 
l anaE —ladder-Jacob.” The technique was advocated by later mnemonists as 
Ect exe <4 obviously represents an early anticipation of the chaining mediation 


parade = 12 involving natural language associations (see Chapter 9). 

The => Stematic use of thymes as mnemonic aids is the other verbal device to 
Pe noes <= The mnemonic value of the rhythm and rhyme of poetry has long been 
recogn #2=— <l, and indeed poetry may have originated as a memory aid (see dis- 
Risin == c hapter 13). The technique was incorporated into mnemonic systems 
that as 2> involved the usual features, such as alphabetic coding and imagery, 
by a na x72 Boer of cighteenth-century mnemonists. Brayshaw and Stokes, for exam- 
ple, app > 1 Ë =d the method in England to the memorization of the facts and dates 
of histo 2-37 - 8°ography, and other subjects (Middleton, p. 37 ff.). Rhyming was 
also ine <> x F-orated into a system that provided a number-word-image code with- 
out the 22% <diating letter stage. Perhaps because of its relative simplicity, the 
basic m <> £ Ë= od has survived to the present and has recently been the subject of 
experim <> x= © al research. We shall review it, therefore, as a “modern” mnemonic 


system. 


A TIT*IODERN VERSION OF THE PLACE-IMAGE TECHNIQUE 


A z-<> end 1879, in England, John Sambrook introduced a system in which 
rhyming = ~~ 1 # ables and words were used to represent numerals. As described by 
Middletora € p. 49 ff.), one was represented in the system by such words as gun, 
son, and <~<>-r Pe; two by you or crew; three by free, feet, street; four by words in 
which ris > x-<minent, as in for, our, more; five by thrive, hive, night, time; six by 
syllables a x2<¥ words with the gutteral sound of g, k, x, and q, as in sick, fix, mix; 
seven by vsx <> x- ds with the fricatives, f and v, as in drift and raft, as well as sh, ch, 
s, and z; = E => Fat by gate, weight, stake, etc.; nine by hymn, hen, dine, mind; and 
zero by w> x- < s with the long o sound, as in note or boat. Numbers higher than 
nine were <=>>< poressed by compound words; for example, banjo for ten (one-o), 
common f<>2- eleven (one-one), etc. Sambrook combined the above with other 
devices inc F &æ<ing the locality method and applied it to the “usual range of 
subjects.” 

Essential E> the same technique has been taught more recently in the context 
of a public 5 F> caking course and textbook by Dale Carnegie (1937), with the 
modificatioræ Œ Paat it is advocated for use in recalling associated verbal material 
and not for © Fe memorization of dates or other numerical information. More- 
Penko SS E imagery is explicitly recommended. A rhyme scheme suggested 
by Gain Ga € zany rhyming words can be substituted), for memorizing twenty 
items, S88 <> Bilows: one-run, two-zoo, three-tree, four-door, five-beehive, six- 
Beg ROVE Pa a=, <zven, eight-gate, nine-wine, ten-den, eleven-a football eleven, 
twelve-shelve= _ Z hirteen-hurting, fourteen-courting, fifteen-lifting, sixteen-licking, 


seventeen- = i ae 
p ty File +> ming, eighteen-waiting, nineteen-pining, and twenty-Horn of 
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Mental pictures corresponding to the critical words are advocated as the key 
to memory. Thus, for “run” we might visualize a race horse; for “zoo,” a bear 
cage in the zoo; for “heaven,” a street paved with gold and angels playing on 
harps, etc. Having learned the number-picture scheme, the system is used for 
remembering a series of objects, or the points of a talk, by visualizing the to-be- 
recalled item in some bizarre association with the peg image: the first object 
riding a race horse, the second being sniffed by the bear in the zoo, the third 
in the top of a tree, and so on. The objects can then be recalled easily in any 
order, or so it is claimed, given the numbers as cues for the associated images. 

Despite changes in the specific features of the technique, it obviously retains 
the essential features of Simonides’ original mnemonic system of places and 
images. The latter also involved an ordered sequence of familiar, imagined loca- 
tions, so that recall could be prompted by the cues “in the first place,” “in the 
second place,” etc., which were intended to generate the visual images of the 
objects or “notions” that had been placed there. The present system differs in 
that it takes advantage of rhyming words as image-evoking cues, but the principles 
are the same in all respects, including the claim that bizarreness of imagery is 
particularly beneficial to memory. It is of incidental interest, moreover, to note 
the persistence of the practical application of Simonides’ memory technique to 
the art of public speaking! 


Psychological Implications of the Rhyme-Image Mnemonic 


The attention of many psychologists was recently drawn to the one-run 
(or one-bun) technique by G. A. Miller, Galanter, and Pribram (1960), who 
discussed it as a memory “plan” that helps the memorizer to retrieve material 
much as a librarian locates books labeled by a code. The coding analogy is 
equally applicable to all versions of the basic technique of places and images, 
but the present version, although complex, is analytically somewhat simpler than 
many of its predecessors. Operationally, the procedure involves numerical, verbal, 
and imaginal coding: One first learns a number-word rhyme, then practices 
visualizing objects or situations suggested by the cue words bun, zoo, tree, etc. 
Then, given a list of items to memorize, one numbers them in sequence and 
forms a compound image involving the first object and a bun, the second one 
and a zoo animal, or a shoe, etc. On a recall trial, the compound image is 
presumably reinstated by a numerical cue and at least a portion of the image 
is decoded into the appropriate verbal response. In brief, although apparently 
simple in practice, the rhyming technique is psychologically complex, involving 
multiple stages of symbolic transformation or coding, from words to images 
and back to words. The technique also involves, implicitly, the psychological 
assumptions characteristic of all of the imagery mnemonic techniques. These 
have been listed earlier and, in review, we need summarize only those that are 
most critical and unique to the mnemonic systems. 
One critical assumption is that concrete objects are easier to remember than 
words. This was more-or-less explicitly stated by a number of mnemonists, but 
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tials? implicit in the technique itself—if it were not, why bother to make the 
Pane x smation from words to concrete images at all? Closely related to the 
prece diprasis the assumption that concrete objects or situations are particularly 
effecti w © ®S retrieval cues for associated material, otherwise why the pains to 
tania te numbers into words that suggest “sensible things”? The third (over- 
ddn 2 Ssumption is that visual images of the concrete situations can function 
as effe <> £2 “© mediators, even in the case of verbal material. This general assump- 
tion sa E> 5S ='mes more specific ones: that the images can be associatively aroused 
by inst g-tz<ctions and by verbal cues; that they can be “read off” verbally; and 
that the x z-> Novelty or bizarreness is important, 

The 22 H>©ve features and many others, although supported by anecdotal evi- 
dence, 2-<*7ained assumptions in the mnemonic technique as practiced by its 
professi <> x2 al advocates over the centuries. The principles of the system con- 
stitute œ Æ< 2nd of psychological theory about the nature of memory, particularly 
in relatic>x2 tO verbal behavior. Although some of the principles and assumptions 
were cri £# << =ally examined by individuals as far back as Quintilian, they have been 
almost t> t =ally neglected by psychologists until recently. Thus they have not 
been sul> J <= ted to a detailed scientific analysis. Such an analysis is attempted in 
the follows 2 xag chapters, most specifically in Chapters 10 and 11. The issues and 
the empiz~# <S] information to be reviewed stand on their own, but the mnemonic 
techniqu= <>rms a convenient point of departure and an orienting vehicle through- 
out. We s Fa =a ll sce that the ancients were right on a number of important points 
and wron <= ©n others, and that the recent research findings and theoretical views 
provide tEa< basis for a more sophisticated interpretation of why mnemonic 
techniques; vork than has been possible up to now. In turn, the research on 
mnemonic <ontributes to the general theoretical understanding of the nature 


of memory - 


7 


Stimulus Attributes 
and Memory 


This chapter deals with the effects of item attributes in learning and 
memory situations other than paired associates, which will be considered in the 
next chapter. As in the discussion of perception in Chapter 4, comparisons will 
be made between variables related to the different theoretical levels of meaning— 
representational, referential, and associative. Attention centers on imagery- 
concreteness, however, because it is conceptually related most directly to 
imagery as a symbolic process. The variable also provides a convenient refer- 
ence point around which the discussion of memory can be organized, consistent 
with the emphasis given to imagery throughout this book. 

As suggested in the preceding chapter, the imagery mnemonic systems were 
based on the implicit assumption, among others, that concrete objects and 
events, or their verbal surrogates, are easier to remember than more abstract 
stimuli. In anticipation it can be stated that the assumption is borne out by the 
facts, but that conclusion alone does not take us very far in the theoretical 
understanding of the relationship between the symbolic processes and memory. 
To further our theoretical understanding, we will seek answers to the following 
questions: What are the relative effects of different empirical dimensions of 
meaning on different kinds of memory tasks? What theoretical mechanisms are 
most probably involved? More specifically, what inferences can we make re- 
garding the functional significance of imaginal and verbal processes in memory 
tasks from an analysis of the empirical relations between meaning attributes and 


performance? 


These questions will be considered in the context of a detailed review of rele- 


vant experimental findings. Because the review encompasses a number of dif- 
ferent memory tasks, variables, and issues, it will be helpful to begin by 
providing a general orienting framework within which the details can be viewed. 
Accordingly, the major empirical conclusions arising from the research will be 

177 


178 IMAGERY AND VERBAL PROCESSES 


presented at the outset, together with the main features of a theoretical model 
that appears to be consistent with much of the data—indeed, some of the most 
pertinent findings have been generated by it. The model is not intended to be 
a complete theory of memory but is concerned instead with the functional roles 
of imaginal and verbal processes as memory codes. The evidence will show 
that such distinctions must be assumed in order to explain the consistent and 
striking findings that have emerged from the relevant research, and that similar 
ideas therefore must be incorporated into any contemporary theory of memory 
that aims at comprehensiveness. 

The critical reader will be able to evaluate the conclusions and the orienting 
conceptual model in the light of the detailed evidence that follows. Supplemen- 
tary theoretical principles and alternative hypotheses will be discussed along with 
research on recognition memory, free verbal recall, serial learning, and various 
short-term memory tasks. An experiment specifically designed to test some 
implications of the dual coding model will then be presented. Finally, the theory 
will be discussed in relation to other current conceptions of memory. 


EMPIRICAL AND THEORETICAL OVERVIEW 


The relevant memory tasks can be distinguished according to whether 
they require the subject to retain item information, order information, or both. 
Recognition memory and free recall, for example, involve only memory for 
items and not their order, whereas immediate memory span and serial recon- 
struction involve memory for sequential order, but the items themselves are 
either overlearned at the outset or are provided by the experimenter and need 
not be stored. Serial learning is intermediate in the sense that the subject ordi- 
narily must learn and retain the list items as well as their sequential order over 
repeated trials. Some consistent generalizations are possible when the learning 
and memory tasks are conceptualized in this manner. In tasks that require the 
Subject to remember the items but not their sequential order, the meaning 
attribute that most consistently and strongly predicts recall is abstractness- 
concreteness, or imagery value: Objects and pictures are better remembered 
than concrete nouns, which in turn are superior to abstract nouns. Other mean- 
ing dimensions such as frequency-familiarity and associative meaningfulness are 
either relatively ineffective or inconsistent in their effects. Frequency, for exam- 
ple, sometimes has negative effects in such tasks, Conversely, abstractness- 
concreteness is ineffective in tasks that require the subject to remember only the 
sequential order of items. Pictures are in fact inferior to words in sequential 
memory tasks under conditions in which the verbal labels of the pictures are 
not readily available to the subject. 

The results generally suggest that nonverbal imagery alone or both imagery 
and verbal processes contribute to the memorability of items, but that verbal 
meaning alone is crucial to sequential memory, These conclusions oversimplify 
the factual picture somewhat and they need to be buttressed with additional 
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evidea C= but they are not inconsistent with any of the data presently available. 
he <= <> x= clusions and the data on concreteness effects are also consistent with 
the g a= E-coding hypothesis, which we shall consider next. The model is not 
releva x2 © tO the less-consistent and weaker effects of other meaning attributes, 
uch as frequency and meaningfulness, and our discussion of possible interpre- 
tation == <f their effects will be postponed to the sections in which the research 
is revered in detail. 

Idez2s ĉlready discussed in previous chapters are extended to memory phe- 
nomex = in the dual-coding model. It involves assumptions concerning the avail- 
ability <_ £ nonverbal imagery and verbal mechanisms as memory codes, and a 
hypok == ized functional distinction between them. 


<% vailability of Imaginal and Verbal Codes 


-E he theoretical assumptions are concerned with the differential avail- 
ability <>» images and verbal processes as a function of the concreteness dimen- 
sion, 2 x2 == Hyzed in terms of levels of meaning as discussed in Chapter 3. Pictures, 
if fama 2% == r and easily named, are meaningful both at the representational and 
the ref <>x-<ntial levels; that is, they readily arouse both a concrete memory rep- 
resente2 É <>n (image) and a verbal label. The availability of the verbal code is 
relative 7 lower, however, because an extra transformation is involved—it must 
be ass->< iH atively aroused after the nonverbal representation has been activated 
by the > i%<ture. Of course, the verbal code would be even less available if the 
pictures ære unfamiliar or ambiguous. In the case of relatively familiar con- 
crete axm<¥ abstract words, the verbal code is directly and equally available (in 
theoreti <>< 1 terms, they are equivalent in verbal representational meaning), but 
the com <>x-<+te words are more likely to evoke images because they are higher in 
referent ï 2 I meaning. These assumed differences are illustrated in Figure 7-1, 
which Cl =p icts the degree of availability of each code by the number of plus (+) 
Signs aS > £> ned to each level of concreteness. 

Emp a rical support for, and a rough quantification of, the assumptions are 
provide<% Œy reaction time data discussed in Chapter 3 in connection with the 
defining <>p>erations for the different levels of meaning. Words can be read faster 


Stimulus Coding System 


Imagery Verbal 


Picture +++ GF 
Conc. Word + +++ 
Abstr. Word g ttt 


FIGURE 7-1. Availability of two 
coding systems as a function of stimulus 
concreteness; degree of availability is indi- 
cated by the number of plus (+) signs. 
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than objects can be named (e.g., Fraisse, 1964, 1968; Morin et al. 1965), indi- 
cating the higher availability of the verbal code in the former case. The latency 
of image arousal is faster for concrete words than for abstract words, as indicated 
by key-press reaction time data (Paivio, 1966) and by pupillary reactions when 
subjects image to word stimuli (e.g., Paivio & Simpson, 1968). Furthermore, 
comparison of average reaction times in the different experiments suggests that 
image arousal to words is slower than verbal coding of words or familiar pic- 
tures, although the data were not obtained under identical conditions and this 
assumption must therefore be regarded as tentative. No comparable data are 
available on image arousal to picture stimuli, but it can be assumed that the 
latency would be no greater than that involved in the implicit reading of a 
word. 

A ranking of the availability, or arousal probability, of each code for the 
different stimuli can be inferred from these data, and is reflected in the number 
of plus signs shown in Figure 7-1. Image arousal in the case of pictures and 
verbal coding in the case of words have the highest availability, the verbal code 
to pictures second, imagery to concrete words third, and images to abstract 
words fourth. Thus the summative availability of both codes is highest in the 
case of pictures, intermediate for concrete nouns, and least for abstract nouns. 

The effect of concreteness on memory is hypothesized to be a function of the 
availability of one or the other code, or both of them, the precise effect depending 
on the nature of the task and the functional utility of imaginal and verbal codes 
in different tasks, as discussed in the following section. 


Parallel and Sequential Memory Storage 


The hypothesis concerning the functional distinction between the sym- 
bolic (memory) codes is related to the relative capacity of visual images and 
verbal processes as parallel and sequential information processing systems (see 
the discussion in Chapter 2). Visual memory images are assumed to be func- 
tionally related to visual perception—an assumption strongly supported by 
evidence reviewed in Chapter 5 (e.g., Brooks, 1968; Segal & Fusella, 1970). 
Imagery, therefore, is basically a parallel-processing system in both the spatial 
and the operational senses. It is not specialized for serial processing unless linked 
to an integrated (symbolic) motor response system, such as might be involved 
in imaginally tracing the outline of a block letter or some other familiar figure 
(see Chapter 2); or imagining oneself moving along a familiar route containing 
sequentially arranged “signposts,” as advocated in one version of Simonides’ 
technique of places and images; or unless the imagery is linked to a sequentially 
organized verbal system, as in other versions of the mnemonic system, including 
the one-bun, two-shoe technique discussed in the preceding chapter. 

The verbal system, on the other hand, is assumed to be specialized for serial 
or sequential processing by virtue of the temporal nature of the auditory-motor 
speech system. It undoubtedly functions also as an operationally parallel sys- 
tem, however, in that verbal units can be processed independently of each 
other (cf. Neisser, 1967). 
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The analysis implies that both codes can be functional in tasks involving re- 
tention of item information, since even in free verbal recall the appropriate 
verbal response presumably can be retrieved from either code provided that the 
image can be readily decoded. The probability of remembering an item would 
thus be a direct function of the availability of both codes, In effect, this is a 
coding redundancy hypothesis: Memory increases directly with the number of 
alternative memory codes available for an item. In the case of concreteness, the 
increase in the number of items remembered as we go from abstract words, to 
concrete words, to pictures would thus be interpreted as reflecting the differential 
availability of concrete imagery as a supplementary coding system, since the 
availability of the verbal code does not increase with concreteness. The precise 
manner in which imagery might operate to facilitate item recollection is open 
to alternative interpretations, however, and these will be discussed later in con- 
nection with the detailed findings for the relevant tasks. 

The inverse implication of the analysis is that imagery should not be func- 
tional in sequential memory tasks, and that performance in such tasks should 
therefore be related only to the availability of the verbal code. 

Inasmuch as the imaginal and verbal codes are functionally differentiated in 
the theory primarily in terms of their relative efficiency as spatial and sequential 
information processing systems, the greatest differential effects should occur in 
tasks involving memory for spatial as compared to sequential information. Some 
evidence on this distinction was reviewed in Chapters 4 and 5, e.g., briefly 
presented letter arrays can be reported more efficiently from left to right than 
the reverse, presumably because such stimuli are coded and retrieved verbally, 
whereas nonverbal arrays can be reported equally easily in either direction, pre- 
sumably because they are stored as visual images. Very little comparable evi- 
dence will be considered here because the majority of relevant studies deal with 
memory tasks involving retention of discrete items or their sequential order 
but not spatial information. Spatial organization constitutes one possible inter- 
pretation of the facilitative effect of imagery in free recall, but it will be seen 
that direct evidence is generally lacking at the present time. For these reasons, 
the assumed special capacity of the image system for storing and processing 
spatial information receives less emphasis in the present chapter than it deserves. 
This situation will be corrected in subsequent chapters, where spatial integra- 
tion becomes a central concept in the interpretation of the effects of imagery in 
associative learning tasks. 

We turn now to the detailed review of the effects of semantic stimulus attri- 
butes in memory tasks, beginning with recognition memory. 


RECOGNITION MEMORY 


Recognition memory tasks are generally the least complex of the tests 
of memory because no particular identifying response is required of the sub- 
ject. He need indicate only whether a stimulus is “old” or “new”—that is, 
whether it was previously presented or not. Because the response is relatively 
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unimportant, recognition memory is sometimes considered as lying closer to the 
perceptual side of learning and memory mechanisms, while memory tasks in 
which overt responses are crucial are presumed to involve response mechanisms 
to a relatively greater degree (see Adams, 1967). We might accordingly expect 
that recognition memory would be particularly sensitive to the effects of per- 
ceptual variables, such as distinctiveness, and perceptual processes, such as 
imagery. In addition, it should depend (almost by definition) on the familiarity 
of the stimulus. It will be seen, however, that verbal meaning alone has been 
regarded by some as the crucial basis of perceptual distinctiveness and familiarity, 
and hence of recognition. 


Stimulus Concreteness and Recognition Memory 


Pictures versus words Recognition memory has been investigated using 
pictures and words varying in their concreteness or imagery (J) value. One of 
the most dramatic demonstrations of memory capacity was first reported by 
Shepard in 1959 at a scientific meeting and was subsequently published in 1967. 
Subjects looked through an inspection series of about 600 stimuli selected from 
a larger population. They were then tested for recognition memory using a test 
series of “old” stimuli paired with “new” stimuli not previously exposed to 
them. The inspection series for one group of subjects consisted of 612 pictures 
selected to be individually of “high salience and memorability.” The rate of 
presentation was self-paced. The inspection series was immediately followed 
by a test of 68 pairs, presented a pair at a time, and the subject was asked to 
indicate which one of each pair was the old picture. Another group was similarly 
presented an inspection series of 540 English words, 270 of which were “fre- 
quent” (occurring 100 or more times per million according to Thorndike & 
Lorge, 1944), and 270 were “rare” (occurring less than once per million). 
The test series consisted of 60 pairs, with the familiarity of the members of pairs 
being systematically varied. A third group was similarly presented sentences. 

The results showed remarkably high recognition memory for all stimulus 
types, but highest for pictures. The medians of the percent correct on the im- 
mediate test were 98.5, 90.0, and 88.2 for pictures, words, and sentences re- 
spectively, The picture superiority is probably reliable, although a statistical 
comparison was reported only for pictures and sentences. Picture recognition 
was also tested for different subsets of stimuli after varying intervals of up to 
120 days. Performance declined markedly, but even after one week memory 
for the pictures was nearly equivalent to that found for the verbal material. 

Comparable results have been reported for pictures by Nickerson (1965) 
using a somewhat different procedure. A set of 600 pictures was presented one 
at a time, without responses to the first 200. Thereafter, the subject responded 
by indicating whether each stimulus was new or old. Old items were periodically 
interspersed with new, following the procedure introduced by Shepard and 
Teghtsoonian (1961). The results showed that 95 percent of the responses were 
correct, with variation above and below as a function of the lag between the 
first and the second presentation of an item. The performance was thus gen- 
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erally comparable to that obtained by Shepard. A subsequent experiment 
(Nickerson, 1968) also showed a systematic loss of retention as a function of 
retention interval. 

Shepard’s procedure was repeated by Standing, Conezio, and Haber (1970), 
with results that were even more dramatic. In one experiment, five subjects were 
shown 2560 photographs for 10 seconds each over a period of 2 or 4 days. 
This was followed by 280 test trials, in which 280 pictures drawn from the 
original 2560 were paired with 280 new items drawn from a larger pool. 
Recognition scores averaged 90.5 percent correct, indicating retention of over 
2000 items, some for as long as three days, Other experiments showed that 
reducing time to one second per picture and reversing the orientation of the 
picture in the test situation did not impair recognition appreciably. The orienta- 
tion of the pictures also was retained well above chance, although not as well 
as the identity of the pictures. 

These experiments demonstrate remarkably high recognition memory for 
pictures. Shepard’s study also demonstrates picture superiority relative to words, 
although this effect is difficult to interpret because both nouns and adjectives 
were used. Thus it is uncertain whether pictures are better recognized because 
of their picturability or because they are implicitly labeled by concrete-noun 
responses during presentation, given the possibility that such verbal responses 
are easier to remember than adjectives and any abstract nouns that might have 
appeared in the word list. In brief, perhaps the effect is related to differential 
verbal responses rather than picturability. 

Such an interpretation seems unlikely on the basis of other studies (Fozard 
& Lapine, 1968; J. R. Jenkins, Neale, & Deno, 1967; Paivio & Csapo, 1969) 
in which higher recognition memory was obtained for pictures of familiar 
objects than for their concrete-noun labels. Jenkins et al. also included condi- 
tions in which the inspection series consisted of pictures while the test series 
consisted of the verbal labels of the pictures, or vice versa. The results 
showed that recognition was better when pictures were used in both inspection 
and test phases than when either (or both) consisted of words, indicating that 
subjects were not simply encoding the pictures as words in the former case. 
Further evidence on this point appeared in the Paivio and Csapo experiment, 
to be reviewed in detail later. At this point we may conclude that the superior 
recognition memory for pictures is related to their pictorial quality rather than 
to the verbal labels they evoke. 


Concrete versus abstract words The positive effect of concreteness ex- 
tends to variation within words alone. Jampolsky (1950) found slightly better 
recognition and a much lower number of false recognitions for concrete words 
than for abstract words. Gorman (1961), having categorized nouns as con- 
crete and abstract on the basis of judges’ ratings (see Chapter 3), also found 
recognition memory to be much better for the concrete nouns. 

Gorman had controlled for frequency in her study, but neither experiment 
took m into account, Inasmuch as m correlates substantially with noun con- 
creteness and J (see Chapter 3), the effective attribute is indeterminate in both 
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studies, Working in our laboratory, Olver (1965) attempted to vary concrete- 
ness (as well as 7) and m independently in memory experiments. She was able 
to achieve only limited control over the variables because the necessary norma- 
tive data on word attributes were available for only a relatively small sample 
of nouns at the time. Therefore, imagery-concreteness and m were somewhat 
confounded. Despite this, the results showed that concreteness had a highly 
significant positive effect independent of m and frequency. 

It can be concluded from the above studies that recognition memory is a 
direct function of stimulus concreteness: Recognition increases from abstract 
words, to concrete words, to pictures, These findings are generally consistent 
with the interpretation that concreteness is related somehow to distinctiveness, 
or differentiation, and such an explanation was suggested in each of the studies 
reviewed. Unless we can specify the mechanisms that underlie distinctiveness, 
however, the concept remains no more than a redundant descriptive label for 
the facts themselves. Since the availability of nonverbal imagery, but not that of 
verbal processes, increases with concreteness, imagery can be assumed to be 
the basis of the distinctiveness and recognizability of concrete stimuli, especially 
pictures. Verbal mechanisms could be a critical determinant of stimulus dis- 
tinctiveness and recognition memory performance in the case of other variables, 
and both processes may be involved in still others, as the dual-coding hypothesis 
implies. Systematic evidence is not available at this time on all of these possi- 
bilities, but the relative importance of verbal and imaginal processes at different 
levels of meaning can be evaluated to some extent by comparing the potency 
of other stimulus attributes with that of imagery-concreteness, 


Verbal Meaning and Recognition Memory for Nonverbal Stimuli 


The effects of verbal referential meaning as defined, for example, by 
measures of verbal codability, and of verbal associative meaningfulness (e.g. 
association value) have been investigated frequently in recognition memory 
experiments involving nonverbal stimuli. This research is relevant here because 
it permits us to evaluate the extent to which verbal processes contribute to the 
distinctiveness and memorability of such stimuli, and to compare the effective- 
ness of verbal mechanisms with that of imagery as inferred from the research 
on concreteness, reviewed above, and occasional studies to be considered here. 


Verbal referential meaning Studies that we would interpret as being 
concerned with verbal referential meaning have appeared under such rubrics as 
linguistic determinism, stimulus predifferentiation, and acquired distinctiveness 
of cues. All of these concepts have been investigated particularly with reference 
to the effect of distinctive verbal labels on recognition memory (other memory 
tasks have been used as well but are not relevant here). 

The term linguistic determinism identifies Whorf’s (1956) hypothesis that 
language determines thought in the sense that it codes and categorizes the 
environment for the individual. Verbal labels facilitate perceptual discrimina- 
tion and memory for the coded units. The hypothesis was investigated by R. W. 
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Brown and Lenneberg (1954), who tested recognition memory for colors that 
varied in their verbal codability. Codability was measured by intersubject agree- 
ment in naming the color—a highly codable color is one that is given the same 
label by a number of subjects, whereas a low-codability color is variously named 
by different subjects (see the discussion of measures of referential meaning in 
Chapter 3). In agreement with the Whorfian hypothesis, recognition memory 
was better for highly codable colored chips than for less codable ones. 

Not all studies have yielded positive support for the hypothesis, however (see 
Lenneberg, 1961), and Lantz and Steffire (1964) sought to clarify matters by 
adding communicational accuracy as a measure of codability. Communicational 
accuracy was indexed by the accuracy with which subjects could identify colors 
on the basis of descriptions of the colors given by other subjects. Lantz and 
Steffire found that this measure was superior to naming agreement as a pre- 
dictor of recognition memory for colors. Indeed, with communicational accu- 
racy partialed out statistically, naming agreement was essentially unrelated to 
recognition. 

Ignoring the issue of which index is the more appropriate measure of verbal 
referential meaning, these studies indicate that such meaning does play a role 
in recognition memory for nonverbal stimuli. A study reported by Stuart Klapp 
(1969) suggests, however, that the effect of verbal referential meaning may be 
specific to subjects who have poor imagery, or visual memory, as measured by 
a test of memory for shapes. He found a high correlation of .89 between recog- 
nition memory for colors and communication accuracy scores for the colors in 
the case of subjects scoring low on memory for shapes, whereas the corresponding 
correlation was only .26 for high-scoring subjects. Thus subjects with poor visual 
imagery apparently had to rely on verbal coding in order to recognize colors, 
whereas high imagery subjects did not. This finding is important because it 
suggests that verbal coding can be used to facilitate recognition of nonverbal 
stimuli, but is not essential for such recognition. Unfortunately, Klapp failed to 
obtain the same relations in a subsequent study, and any generalizations from 
the data must remain tentative. 

The color codability research involved a correlational approach in which 
advantage has been taken of pre-experimentally established differences in refer- 
ential meaning. Other studies, generally related to the acquired distinctiveness 
or predifferentiation hypothesis, have attempted to manipulate verbal codability 
by experimental pretraining. The transfer of such training has been tested in 
various perceptual discrimination and recognition memory tasks (for a recent 
review, see Epstein, 1967). Our concern here is with the latter. Other experi- 
ments have varied verbal coding by procedures designed to encourage or dis- 
courage labeling of familiar pictures during their presentation. 

The hypothesis of acquired distinctiveness of cues was formulated by N. E. 


1 Strictly speaking, these predifferentiation and labeling experiments belong with 
other experimental studies of verbal mediation processes (Chapter 9), but they will be 
discussed here because of their special relevance to the problem of verbal meaning and 


recognition memory. 
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Miller and Dollard (1941) in the context of the concepts of stimulus differen- 
tiation and generalization. It states that learning to respond with distinctive 
labels to similar stimuli reduces the generalization of responses from one stimulus 
to another by producing cues that increase the difference in the stimulus patterns. 
In the present context, this represents a specific hypothesis concerning the 
mechanism by which verbal referential meaning might have its effect. Although 
more specific, it also expresses essentially the same point as the Whorfian 
hypothesis. Since recognition memory is affected by the discriminability of the 
stimulus alternatives used in an experiment (see Adams, 1967), it follows from 
the hypothesis that acquired distinctiveness training—attaching distinctive verbal 
labels to stimuli—should enhance recognition memory in a subsequent test. 

What are the facts? The experiments on the problem have yielded incon- 
sistent results, Hake and Eriksen (1956) gave some subjects practice using 
letters of the alphabet as discriminative responses, while others were not given 
such training. Subsequently, all subjects were given a predifferentiation task 
consisting of paired-associate learning in which nonsense-form stimuli were 
paired with the letters as responses. Different numbers of letters were used with 
different groups, so that some subjects had a different letter paired with each non- 
sense form while others learned common letter responses to different stimuli, 
Presumably, the greater the number of different responses in the list, the greater 
should be the acquired distinctiveness and the more recognizable the stimuli. 
The results were negative: Neither the preliminary practice using the letters as 
discriminative responses nor the number of alternative responses used in the 
paired-associates task had any overall effect on a subsequent recognition task 
in which the predifferentiated forms had to be selected from an equal number 
of new but similar forms. Vanderplas and Garvin (1959b) varied the amount 
of practice in the predifferentiation task along with stimulus complexity and 
meaningfulness (to be discussed later). The stimuli consisted of random shapes 
scaled for complexity according to the number of inner and outer points 
they contain (Attneave, 1957; Vanderplas & Garvin, 1959a). Examples of the 
shapes are shown in Figure 7-2. The pretraining involved 2, 4, 8, or 16 paired- 
associate learning trials with nonsense syllables as responses. On the recognition 
test, the shapes were presented along with similar variations. The results showed 
no effect of the level of predifferentiation practice on recognition memory. Santa 
and Ranken (1968) similarly found that learning names for novel shapes had 
no effect on simple recognition memory for the shapes, although naming did 
facilitate performance in other memory tasks to be discussed later. 

Positive effects of labels on recognition memory have been obtained in other 
studies. Ellis and Muller (1964), using a design similar to that of Vander- 
plas and Garvin, varied shape complexity, level of practice, and type of pre- 
training. A distinctiveness training condition involved paired-associate learning 
with the nonsense forms as stimuli and meaningful words as responses. An 
observation training condition consisted of exposure to the forms without label- 
ing, and an equivalence training condition required the subjects to learn the 
label “wide” for half the stimuli and “narrow” for the other half. The results 
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FIGURE 7-2. Examples of random shapes at 
different levels of scaled complexity. Adapted from 
Vanderplas and Garvin (1959a). 


showed that equivalence training resulted in poorer performance than either of 
the other two conditions on the subsequent recognition memory task. Practice 
and complexity interacted in such a manner that the facilitating effect of increas- 
ing practice was greater for the more complex forms. Complexity and type of 
training also interacted, with observation training resulting in better performance 
for simple forms and labeling (distinctiveness) resulting in better recognition 
for the more complex forms. Epstein (1967), discussing the contrasting results 
of Vanderplas and Garvin (1959b), and Ellis and Muller, with respect to the 
practice variable, suggested that the difference might be due to the greater mean- 
ingfulness of the responses (words as compared to low-association-value 
trigrams) used by Ellis and Muller during pretraining. The effect of the mean- 
ingfulness of the label would be to enhance the strength of the association 
between the shapes and the labeling responses, presumably making the label 
more available as a differentiating response to the form in the recognition task. 

Further evidence on the effect of coding, among other variables, was obtained 
by H. J. Clark (1965) using subjective reports as a measure of coding. The 
experiment was concerned with recognition memory for random shapes varying 
in association value and complexity. Complexity was varied according to the 
number of points each shape contained, the simple forms containing 4 or 6 
points while the complex contained 16 or 24. These were selected from the 
pool published by Vanderplas and Garvin (1959a). Coding was determined by 
a questionnaire that asked subjects to indicate how often they named the forms 
in order to remember them. In the recognition task, the subjects viewed 10 
forms once and subsequently were required to identify the forms in a forced- 
choice task in which the forms were paired randomly with 10 new ones. 

The results showed that subjects reported coding complex forms significantly 
more often than simple forms. A correlational analysis also showed that coding 
was significantly related to recognition accuracy in the case of complex forms 
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but not in the case of simple forms. The simple forms apparently were difficult 
to code for recognition, and subjects claimed that they relied on remembering 
an “uncoded image of the entire contour of the form” (1965, p. 594). On the 
other hand, they found verbal coding necessary for accurate recognition of the 
complex forms. Clark suggested that perhaps the contours of simple forms can 
be stored, while the contours of complex forms cannot. 

Experiments involving familiar objects or their pictures have yielded variable 
effects on recognition memory of procedures designed to encourage labeling. 
Positive results were obtained under certain conditions in a widely cited study 
by Kurtz and Hovland (1953), and in a recent experiment by Wilgosh (1970). 
Kurtz and Hovland showed elementary school children an array of 16 familiar 
objects. As the experimenter pointed to each object, half of the subjects found 
and encircled the name of the object on a sheet of printed names, while saying 
the name aloud. The other half merely circled the picture of the object on a 
sheet of pictures. Some of the subjects from each condition were given a rec- 
ognition test one week later involving the 16 original objects and 16 new 
objects, half presented as printed names and half as photographs. The results 
revealed superior recognition on the part of the subjects that had verbalized 
the objects during their presentation, but this was true mainly on the verbal test. 
With photographs as the test stimuli the verbalization group made significantly 
fewer errors, but they were not superior to the nonverbalization groups in num- 
ber of correct responses. Wilgosh (1970) found that providing subjects with 
verbal labels facilitated recognition memory for pictures of familiar objects in 
the case of four- and eight-year-old children but not adults. The facilitative effect 
was obtained even when the children could not distinguish between correct and 
incorrect alternatives on the basis of verbal labels alone, since pairs of recog- 
nition alternatives were identifiable by the same labels, The latter finding led 
Wilgosh to reject such response-oriented explanations as differential rehearsal of 
the labels (e.g., Flavell, Beach, & Chinsky, 1966). She suggested instead that 
the words influenced the subjects to process or store pictorial information more 
effectively, perhaps by directing their attention to the distinctive features of 
the pictures. 

Negative effects of naming have been reported by others. W. C. H. Prentice 
(1954) investigated the effect of verbal labels on the nature of recognition 
errors, following a procedure introduced by Carmichael, Hogan, and Walter 
(1932). Carmichael et al. showed that presenting names along with ambiguous 
figures resulted in memory reproductions that resembled the objects referred to 
by the labels. Prentice did not find a similar selective effect of labels on recog- 
nition errors and concluded that the labels influenced the activity of reproducing 
the figures rather than the subjects’ perception or memory of them. Bahrick 
and Boucher (1968) found naming to have detrimental effects on visual recog- 
nition memory for familiar objects: Subjects who were required to call out the 
names of pictured objects as they were presented over nine trials made fewer 
correct responses on a recognition test given two weeks later than did subjects 
not given instructions to verbalize. In agreement with the Santa and Ranken 
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(1968) results mentioned earlier, verbalization facilitated performance in an- 
other memory task (in this case, free recall—see later). 

It can be concluded from the above results that verbal labels do not con- 
sistently facilitate recognition memory for nonverbal stimuli, although such 
labels can be helpful under certain conditions. The general nature of those 
conditions can be inferred from some of the findings. Klapp (1969) found that 
codability of colors correlated highly with recognition memory for the colors 
in the case of subjects with poor visual memory but not subjects with good 
visual memory. Amount of pretraining with distinctive labels had no effect in 
the Vanderplas and Garvin (1959b) study, in which the labels were meaningless 
trigrams, whereas practice was effective (especially with more complex stimuli) 
in the Ellis and Muller (1964) study, in which the labels were meaningful words, 
Finally, Clark found that reported coding predicted recognition accuracy for 
complex forms but not for simple forms. The emerging pattern is that verbal 
coding may be effectively used when such codes are readily available and when 
the subjects find it difficult to store the nonverbal information in memory either 
because they have poor visual memory or because the stimulus is complex. 
However, verbal coding need not be resorted to if (a) the subject has good 
visual memory, (b) the stimuli are simple shapes or familiar objects that can be 
stored as uncoded images, or (c) the verbal code (e.g., a nonsense syllable) is 
not readily available in the subject’s response repertoire. 


Verbal associative meaning Several of the studies reviewed above under 
referential meaning also included association value as a variable. Perhaps it 
would be more appropriate to regard that variable as a measure of referential 
rather than associative meaning, since the stimuli were nonsense shapes and 
the instructions used to obtain the defining associative responses to the items 
(Vanderplas & Garvin, 1959a) encouraged the subjects to label the stimulus or 
some component of it. Be that as it may, the findings for association value will 
be summarized and discussed in this section along with those for other measures 
of verbal meaningfulness of shapes. 

Vanderplas and Garvin (1959b) found no main effect of the association 
value of nonsense shapes on recognition memory. In a later study, however, 
Vanderplas, Sanderson, and Vanderplas (1964) did obtain a significant effect, 
as did H. J. Clark (1965) in the experiment described above and in a subse- 
quent replication (H. J. Clark, 1968). High-association-value stimuli were easier 
to recognize in each case. H. J. Clark (1965) also found that reported coding 
was positively related to association value for complex forms but not for simple 
forms. Since coding was also related to recognition memory for complex forms, 
the data are consistent in suggesting that verbal (referential and associative) 
meaning facilitates recognition memory for such stimuli. The results are incon- 
sistent for simple forms, however, since association value facilitated their recog- 
nition but coding did not. Clark suggested that perhaps the simple forms of high 
association value had characteristics that allowed images of their contours to 
be remembered more efficiently than the contours of simple forms with low 
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association value. Perhaps the former resembled concrete objects more than did 
the latter and were more memorable for that reason. 5 

Ellis, Muller, and Tosti (1966) compared the effects of three different meas- 
ures of associative meaningfulness on shape recognition. The stimuli were 6-point 
and 24-point random shapes selected from Vanderplas and Garvin (1959a; see 
Figure 7-2). One measure of meaning was association value, as defined by the 
percentage of subjects reporting an association. Another was associative fre- 
quency, defined in terms of the average number of associations given in one 
minute, which resembles Noble’s (1952a) m index for verbal stimuli, with the 
difference that Ellis et al. instructed their subjects to state what each stimulus 
“looked like” rather than to respond with verbal associations generally. The 
third measure was associative consistency, which refers to the degree of con- 
sistency with which subjects assigned labels to the shapes; for example, if 
half of the subjects said that a particular shape looked like a “crab,” then that 
shape would have an associative consistency value of 0.5 ( cf. associative com- 
monality). These variables were independently varied over high and low values 
using different sets of items. 

The experiment involved eight trials of predifferentiation training in which 
the subjects learned meaningful labels as responses to the shapes. This was fol- 
lowed by a recognition test in which the original shapes were presented along with 
new variants of them. The results showed positive effects of meaningfulness that 
depended on the type of measure used: the number of correct recognitions in- 
creased with association value for shapes of either level of complexity, and 
with associative consistency when the shapes were simple but not when they 
were complex. In contrast, associative frequency had no effect on shape recog- 
nition. Thus, association value most consistently predicted recognition perform- 
ance, whereas associative frequency entirely failed to do so. 

A subsequent study provided some information on the basis of the differential 
effects of association value and associative frequency. Feuge and Ellis (1969) 
gave their subjects paired-associate practice in labeling or observing a set of 
random shapes, followed by a recognition test consisting of those shapes and 
distortions of them that varied systematically in their degree of similarity to the 
original shapes. Interest lay in the effect of the two measures of stimulus mean- 
ing on generalization gradients, i.e., the frequency of recognition responses to 
stimuli varying in their similarity to the shapes used in pretraining. The results, 
plotted in Figure 7-3, showed contrasting effects for the two measures of mean- 
ing. In the case of association value, the generalization gradient was steeper 
for shapes of high rather than low meaningfulness, i.e., the distortions were 
more often mistaken for the original when they were low in association value. 
Conversely, the gradient was steeper when associative frequency was low rather 
than high, indicating a greater tendency to make recognition errors in the case 
of high-associative-frequency items. 

Feuge and Ellis interpreted their findings in terms of stimulus distinctiveness. 
High-association-value shapes are stimuli to which subjects have a strong tend- 
ency to give a single associate. This single dominant associate enables the subject 
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FIGURE 7-3, Gradients of generalization in recognition of visual form, plotted as 
the mean number of selection responses in the recognition test as a function of stimulus 
similarity and two measures of stimulus meaning (association value vs. associative fre- 
quency). P refers to the prototype shape used in pretraining. From Feuge and Ellis (1969). 


to focus on more of the distinguishing characteristics of the shape during pre- 
training; consequently, such stimuli will be relatively distinct from the original 
prototypes and less likely to be confused with them during the recognition test 
than shapes of low association value. On the other hand, high-associative- 
frequency shapes lead to greater variability in the manner in which the subject 
attempts to encode a shape over successive trials. This increased variability may 
reduce the effectiveness of encoding, thereby leading to poorer recognition of 
the prototypes and hence greater generalization to other similar stimuli than 
is the case with shapes of low associative frequency. Note that the latter inter- 
pretation could be rephrased in terms of associative interference, thereby relating 
the research on shape recognition to verbal recognition memory studies (to be 
reviewed later) in which false recognitions have been attributed to implicit 
associative reactions (e.g., Underwood, 1965). 

What theoretical significance do these findings and interpretations have in 
the present context? The results indicate that the verbal associative meaningful- 
ness of nonverbal stimuli, as measured by association value or associative con- 
sistency, is generally related positively to recognition memory. As in the case 
of the effects of predifferentiation training (where such effects have been ob- 
tained), the favored interpretation is in terms of the contribution of verbal 
associative processes to stimulus distinctiveness. An alternative interpretation 
is possible, however: The verbal reactions that define associative meaningful- 
ness of shapes may simply reflect the degree to which the shapes resemble con- 
crete objects. Recall that Vanderplas and Garvin (1959a) asked their subjects 
to label the shapes, and Ellis et al. (1966) were even more explicit in requiring 
subjects to state what the stimuli looked like. Therefore, high association value 
or associative consistency might indicate that the stimuli tend to be readily 
perceived as definite objects, whereas high associative frequency could reflect 
ambiguity in the things suggested by such stimuli. According to this view, then, 
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the variation in recognition scores as a function of level of meaningfulness would 
be attributed to the concrete properties of the shapes and the underlying non- 
verbal symbolic processes rather than to verbal associative processes directly. 
A more likely alternative is that imaginal and verbal processes contribute to the 
effects, the relative weight and nature of their contributions depending upon 
the precise conditions of the experiment. Such possibilities have already been 
mentioned above in connection with H. J. Clark’s (1965) findings and the 
research on verbal referential meaning. 

The theoretical alternatives remain to be directly tested, but at this point it 
appears that nonverbal processes are more important in visual recognition mem- 
ory than are verbal processes. This conclusion is suggested by an overall com- 
parison of the effectiveness of imagery-concreteness and the variables that define 
verbal meaning: The former consistently show a positive relation to recognition 
memory scores in different experiments but measures of verbal meaning do 
not, Further support for this view comes from a series of experiments on short- 
term memory for visual figures conducted by R. L. Cohen and Granstrém 
(1970), who concluded from their results that verbal information is unneces- 
sary in visual recognition memory although it plays a part in reproduction. 


Frequency and Familiarity in Recognition Memory 


Frequency and familiarity measures operationally define representational 
meaning, i.e., the availability of a verbal or imaginal representational system 
corresponding to a word or an object. Recognition memory might be expected 
to be a direct function of the availability of such representations and thus, of 
stimulus familiarity. The empirical data seem inconsistent with this expectation, 
however, at least in the case of words. 

In the previously described study on recognition memory for words, sentences, 
and pictures, Shepard (1967) systematically varied the frequency of the old 
and the new words of the test pairs so that all possible combinations of frequent 
and rare words were included. His results showed that subjects were better able 
to recognize old words when they were rare (92.5 percent correct) than when 
they were frequent (84.4 percent correct). The frequency level of the new word 
did not have a significant effect, although the difference tended to be in the same 
direction as in the case of the old words. Gorman (1961) and Olver (1965) 
similarly found highly significant negative effects of frequency. Moreover, in 
both studies the contrasting effects of frequency and concreteness were inde- 
pendent. Within either concrete or abstract nouns, recognition scores were higher 
for relatively low frequency words than for the more commonly occurring words. 
Gorman’s data for both variables are shown in Figure 7-4. 

Schulman (1967) obtained comparable frequency effects using a signal detec- 
tion approach in which subjects gave confidence ratings on a 6-point scale rather 
than simple binary decisions of old or new. The inspection series consisted of 
100 words read to the subjects. The test series consisted of 200 words that 
included the original 100. Half of the old and the new words were relatively 
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FIGURE 7-4. Mean recog- 
nition memory scores for abstract 
and concrete nouns of high and low 
frequency. Based on data in Gor- 
man (1961). 


frequent and half were rare. The results showed that recognition memory was 
markedly superior for the rare words. 

Comparable data on frequency or familiarity effects among nonverbal stimuli 
would be theoretically interesting, but the problem has not been systematically 
investigated, and studies with relevant information have generally involved con- 
founding of familiarity with other dimensions of meaning. For example, Hoch- 
berg and Galper (1967) used Shepard’s recognition procedure with photographs 
of upright and inverted faces. Recognition memory scores were significantly 
higher for the more familiar upright faces, apparently contradicting the word- 
frequency data. However, inverted faces probably differ from upright faces in 
a number of respects besides their familiarity, and one of these could be the 
effective dimension. It is possible, for example, that faces are recognized on 
the basis of particular distinguishing features that are less readily discriminated 
when the faces are inverted (cf. Scapinello & Yarmey, 1970; Yin, 1969). The 
differential recognition memory for the two types of faces would accordingly be 
explainable in terms of perceptual similarity. The difference could also be inter- 
preted in terms of verbal coding, since the upright faces are probably easier to 
label than the inverted ones. These and other possibilities need to be explored 


before further speculation is warranted. 


Distinctiveness as an explanation of the word frequency effect The neg- 
ative effect of word frequency is consistent with a differentiation or distinctive- 
ness hypothesis of recognition memory and has been so interpreted in the above 
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studies. Thus, both Gorman and Shepard suggested that high-frequency words 
may be more subject to interference from other words in the subject’s language 
repertoire. Shepard proposed alternatively that not all of the rare words included 
in his study were unfamiliar to any given subject. Perhaps only a quarter of 
those in the inspection series were truly strange, and they might have been 
better remembered because they were unusual or because they stood out as 
being in the minority. The latter essentially expresses a distinctiveness or novelty 
effect, analogous to the “von Restorff” phenomenon (see W. P. Wallace, 1965). 
Schulman proposed a similar explanation in terms of associative overlap: Rare 
words should tend to be more distinctive semantically, since they should share 
fewer associations than do common words. Why a novel or distinctive stimulus 
should be better recognized is by no means explicitly answered by such formu- 
lations, however, since it is the memory of the previous exposure that is to be 
explained, not the discriminability of items per se. Presumably novelty or rare- 
ness somehow enhances the memorability of the single exposure given to the 
stimulus during the inspection trial. In terms of a habit or memory trace inter- 
pretation (see Adams, 1967), recognition occurs when a response, associatively 
aroused by a stimulus during its original presentation, is re-evoked by the 
stimulus during the test trial. Interference occurs when the response generalizes 
to a new item in the test series. Such generalization, or lack of it, constitutes one 
possible interpretation of the “distinctiveness” of rare words and the effect of 
this variable on recognition: The verbal responses evoked by rare words during 
the inspection series are likely to be re-evoked by the same words and not by 
others during the test trial. The responses evoked by familiar words are rela- 
tively more likely to generalize to other stimuli occurring in the test trial. 
This interpretation is basically similar to the one offered by Feuge and Ellis 
(1969) to account for the negative effect of associative frequency on shape 
recognition. 


The familiarity- or frequency-increment hypothesis An alternative ex- 
planation can be suggested on the basis of two sources of information, one stem- 
ming from data on the relation between familiarity and exposure frequency, the 
other from research on verbal discrimination learning. In a study already de- 
scribed in Chapter 3, Noble (1954) exposed meaningless words different num- 
bers of times to subjects, who then rated the words on familiarity. He obtained 
a hyperbolic function relating familiarity to frequency of exposure. The relation 
is shown in Figure 7-5, where it can be seen that familiarity rises sharply with 
frequency up to about five exposures and then levels off. It could be argued 
in this case that the leveling of the curve reflects a ceiling effect determined by 
the restricted (S-point) rating scale used for measuring familiarity. However, 
Arnoult (1956) obtained a similar function for nonsense shapes but with a 
much lower asymptote (the lower curve in Figure 7-5). Thus, familiarity indeed 
appears to be a non-artifactual increasing, negatively accelerated function of 
exposure frequency. 
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FIGURE 7-5. Functions relating ratings of familiarity 
to frequency of stimulus exposure. From Noble (1963). 


What is the significance of the frequency-familiarity relationship for the inter- 
pretation of the recognition memory data? Adams (1967, p. 250) suggested that 
Noble’s familiarity function can be interpreted as a relationship between fre- 
quency of stimulation and recognition, and that the negative relation between 
word frequency and recognition memory obtained by Gorman (1961) and 
Shepard (1967) is therefore contradictory to the work of Noble and Arnoult. 
That is, Noble’s familiarity hypothesis would predict that high-frequency words 
should be better recognized than low-frequency words, whereas the opposite 
was found. This does not necessarily follow, however, since Noble’s procedure 
for measuring familiarity differs in a crucial way from the recognition memory 
procedure. The former reflects a long-term memory process. The familiarity 
rating is in effect an estimate of the frequency with which the subject has been 
exposed to the word in pre-experimental situations. The recognition memory 
experiment, on the other hand, involves relatively short-term memory for an 
event that occurred within the experimental setting. The subject is required to 
indicate whether or not a given stimulus had in fact been presented during the 
study trial, not to estimate its long-term familiarity. 

This important distinction, considered in conjunction with Noble’s familiarity- 
frequency function, suggests a possible resolution of the apparently paradoxical 
negative effect of word frequency in recognition memory. Briefly stated, the 
hypothesis is that the probability of correct recognition is a direct function of 
the relative increment in stimulus familiarity that results from a single exposure 
to the target stimulus. The signal that elicits the recognition response is a change 
in familiarity from a pre-experimental baseline. The negatively accelerated posi- 
tive function obtained by Noble shows that the subjective (rated) familiarity 
of infrequently experienced stimuli increases sharply with one exposure; after 
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10 or so exposures, however, one additional exposure to the stimulus increases 
its familiarity only slightly. Given these effects, it follows from the hypothesis 
that infrequent stimuli will be easier to recognize than frequent stimuli because 
the familiarity of the former is increased relatively more by the single exposure 
occurring during the inspection phase of a recognition memory experiment. 

Essentially the same hypothesis arises as a corollary from a theory of verbal 
discrimination learning proposed by Ekstrand, Wallace, and Underwood (1966), 
although they emphasize the concept of frequency rather than familiarity. In 
verbal discrimination learning, the subject is presented with pairs of stimulus 
words and one member of each pair is arbitrarily designated as “correct” by 
the experimenter. The subject must learn to discriminate the correct member 
from the incorrect member over repeated trials. Ekstrand et al. proposed that 
the primary basis for the discrimination is the relative frequency of the paired 
words. The correct word accumulates “frequency points” over trials more 
rapidly than does the incorrect word because of such factors as differential 
(implicit) rehearsal favoring the former. The authors also proposed that the 
frequency increments may be relative to the baseline frequency of the word: 
The lower the initial frequency, the greater the increment resulting from a fur- 
ther exposure (or response) to the word. This Weber-function corollary was 
intended to apply particularly to experimental frequency, but Ekstrand et al. 
also suggested that it might apply to the background frequency of the word as 
indexed, for example, by the Thorndike-Lorge word count. 

The relevance of the frequency theory of discrimination learning for recog- 
nition memory can be readily appreciated. The forced-choice procedure (e.g., 
Shepard, 1967) is particularly similar to discrimination learning in that the 
subject must choose between the correct old item and the incorrect new item. 
This might be done on the basis of the relative frequency of the two items 
because greater frequency has accrued to the old item as a result of exposure to 
it during the inspection trial (Underwood & Freund, 1970). Moreover, the 
Weber-function corollary implies that rare words might accumulate differential 
frequency faster and would thus be easier to recognize than frequent words, as 
indeed they are. The interpretation itself has not been directly tested in recog- 
nition memory experiments, however, and the indirect evidence from verbal 
discrimination learning is not encouraging. Paivio and Rowe (1970) investi- 
gated the effects of word frequency (as well as imagery and m) on verbal dis- 
crimination and found only a nonsignificant trend favoring low-frequency words. 
Thus the relative frequency hypothesis as applied to background frequency was 
not supported. Note, however, that the ineffectiveness of word frequency in 
discrimination learning contrasts with the consistent negative effect of that 
variable in recognition memory, It could be argued, therefore, that the latter is 
somehow more sensitive to relative frequency increments than is verbal dis- 
crimination learning. The proposal remains speculative, however, and we must 
conclude that there is more empirical support at present for the associative- 
interference than for the relative-frequency-increment interpretation of the nega- 
tive effect of word frequency. The plausibility of the former is enhanced further 
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by the clear demonstration of verbal associative interference in studies described 
below. 


Associative Meaning of Words in Recognition Memory 


In her investigation of concreteness and frequency, Olver (1965) at- 
tempted also to vary associative meaningfulness (m). Because of the relatively 
small word sample and a substantial correlation between concreteness and m, 
it was possible to vary m only over a relatively restricted range within both 
concrete and abstract nouns. The results showed no main effect attributable to 
independent variation in m. The study obviously needs to be repeated before 
firm conclusions can be drawn, but the absence of an effect is at least consistent 
with results obtained for other memory tasks (see below) using more adequate 
word lists. A negative effect might in fact be predicted for m, since increasing 
the number of associations presumably could increase the likelihood of asso- 
ciative interference (see further in Chapter 8). 

Interfering effects attributable to specific (implicit) associative reactions have 
in fact been demonstrated in a number of studies. In an experiment by Under- 
wood (1965), 200 words were read to subjects and the subject was required 
to indicate whether or not it had been read earlier. The list included five dif- 
ferent classes of critical stimulus words that were presumed to elicit specified 
implicit associative reactions. The assumed associative response words were 
also presented later in the list. Examples of the stimulus words and their asso- 
ciates (taken from association norms), respectively, are bottom, top; rough, 
smooth; butter, bread; maple, tree; and barrel, round. Words presumably not 
associated with preceding words in the list were included as controls. 

The results showed that, for three of the five classes of implicit response 
words, false recognition was much higher than for control words. The frequency 
with which the critical stimulus words were presented was also varied, and it 
was found that the greater the frequency, the greater the likelihood of false 
recognition. Underwood interpreted this to be a function of the frequency of 
elicitation of the implicit associative reactions. His general theoretical explana- 
tion of the effect was that the occurrence of implicit associative responses to the 
critical stimulus words when originally presented resulted in a later confusion 
between implicit associative reactions and representational responses, where 
representational response is used in the Bousfield sense discussed in Chapter 3, 
ie., the immediate response to the word as it is perceived. 

Results consistent with the above were also obtained by W. P. Wallace (1967) 
and by Anisfeld and Knapp (1968). The latter also considered the directionality 
of the associates. False recognition errors were obtained when the preceding 
words in the list associatively elicited the subsequent test words and when the 
associative relation was bidirectional. The errors did not occur when only the 
test words elicited the preceding words. Consistent with interference theory, 
these studies show clearly that specific verbal associative (meaning) reactions 
can be a source of confusion in recognition memory. 
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Summary of Research on Recognition Memory and Meaning 


Some empirical generalizations can be made reasonably confidently on 
the basis of the findings reviewed above. Stimulus concreteness has consistently 
shown a positive effect, pictures being easier to recognize than their concrete 
noun labels, and concrete nouns in turn being superior to abstract nouns. Fre- 
quency, when varied within words, has an equally consistent negative effect— 
rare words are easier to recognize than common words. Verbal referential mean- 
ing (e.g., codability) and associative meaning have inconsistent effects, although 
the positive effects can be related with some predictability to situations in which 
recognition memory is difficult on the basis of nonverbal stimulus information 
alone. In other instances, nonverbal information apparently suffices. 

The findings implicate both nonverbal and verbal symbolic processes, and 
different levels of associative meaning. The superiority of pictures over words 
and the absence of any facilitative effect of verbal coding on recognition memory 
for visual forms and pictures in some studies suggest that nonverbal representa- 
tional images can function effectively as memory codes. The superiority of 
concrete over abstract words suggests that referent images, associatively evoked 
by the concrete nouns, facilitate recognition memory. Verbal associative processes 
are implicated in those instances where labeling responses and association value 
enhance recognition memory, although imagery is not ruled out as an alternative 
or supplementary explanation even in those instances. 

The positive effects of imaginal and verbal referential and associative mean- 
ing and the negative effect of word frequency perhaps can be explained in terms 
of the single concept of distinctiveness, operating through nonverbal and verbal 
processes. Where imagery is involved, it may have its effect by providing a per- 
ceptual basis for differentiation, What is recognized is a distinctive perceptual 
image—directly aroused as a representational image by a nonverbal pattern, or 
indirectly as a referential image by a word, and re-evoked when the stimulus re- 
appears during the recognition test. 

The negative effect of frequency, on the other hand, may be restricted to 
words and to verbal representational processes only, as suggested by the inde- 
pendence of this effect from that of imagery-concreteness and (perhaps) verbal 
associative meaning. Distinctiveness in this case might be interpreted in terms 
of the familiarity-increment hypothesis: What makes the rare word stand out as 
familiar in the recognition memory test is the increment in the strength of the 
underlying verbal representation resulting from the previous exposure. At 
present, however, this interpretation lacks empirical support. An alternative 
interpretation, applicable also to the positive effects of verbal referential or 
associative meaning of nonverbal stimuli, is that distinctiveness is based on the 
uniqueness of the verbal reactions to a particular to-be-recognized stimulus, so 
that mediated associations do not result in false recognition. Such a concep- 
tualization is supported by the studies of Underwood (1965), W. P. Wallace 
(1967), and Anisfeld and Knapp (1968). 
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Recognition memory and perceptual recognition compared The data 
clearly indicate that recognition memory cannot be equated with perceptual 
recognition. The former is Positively affected by imagery-concreteness and verbal 
associative meaning, and negatively affected by frequency. Conversely, percep- 
tual recognition was shown in Chapter 4 to be relatively unaffected by the 
imagery and verbal associative variables, but consistently related positively 
to word frequency. Apparently associative Processes evoked by the target stimu- 
lus can be functional in the memory task where they cannot in the perceptual 
task. The fact that frequency is positively related to perceptual thresholds and 
negatively to recognition memory is consistent with the view that the former 
depends only on the availability of the representational response to the stimulus 
(hence its familiarity), whereas recognition memory depends upon an increase 
in the availability of the representation (i.e., an increase in familiarity) as a 
result of one exposure, The latter interpretation may be applicable also to Haber’s 
(1965) findings, discussed in Chapter 5, that frequency was related to per- 
ceptual clarity only when the subject was not shown the words beforehand. Per- 
haps the effect of that exposure was to increase substantially the familiarity of 
low-frequency words with little effect on the asymptotically familiar high- 
frequency words, thereby reducing pre-experimental differences in the avail- 
ability of the representational systems that underlie the perception of high- and 
low-frequency words. In this instance, perceptual clarity and recognition memory 
would be comparable because both are affected by short-term memory processes 
occurring within the experimental situation. The hypothesis is speculative but 
presumably testable. 


FREE VERBAL RECALL 


Whereas verbal identifying responses are not required in recognition 
memory tasks, they are essential in free recall. It would be expected, therefore, 
that free recall performance would be relatively more dependent upon the verbal 
symbolic system. In the obvious sense that the study of free recall is restricted 
to materials that can be named, the expectation is borne out by definition. Within 
the limitations imposed by task characteristics, however, there is evidence that 
nonverbal processes can also play a crucial mediational role in free recall. This 
conclusion is based on comparisons of different meaning attributes, whose rela- 
tive effects in free recall are strikingly similar to their effects in recognition 
memory. However, there are notable differences to be considered as well. 


Item Concreteness and Imagery in Free Recall 


Picture-word comparisons The effect of “picturability” has been more 
frequently investigated in free recall than in recognition memory, and the effect 
is consistently positive. In what must be one of the earliest experimental studies 
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of free recall, Kirkpatrick (1894) tested recall for a number of different lists 
of items, including the names of objects and the actual objects. His subjects were 
students ranging in age level from third grade primary school to college. For 
both sexes at every age level, average recall was highest for the objects. Calkins 
(1898) essentially replicated Kirkpatrick’s findings using pictures of objects 
rather than the actual objects. Moore (1919) compared memory for objects, 
pictures, and written and spoken words. He found immediate recall to be better 
for objects than for pictures and better for pictures than for words. Although 
he used only four subjects, the general superiority of objects and pictorial rep- 
resentations over words is consistent with the earlier and later findings. 

W. A. Bousfield, Esterson, and Whitmarsh (1957) presented for recall nouns 
alone, nouns along with uncolored pictures of their referents, and nouns with 
their colored pictures. Recall was found to be least for the words alone and high- 
est for the colored pictures. Superior recall for either objects or pictures as com- 
pared to their verbal labels has also been obtained by Kaplan, Kaplan, and 
Sampson (1968), Lieberman and Culpepper (1965), Paivio, Rogers, and 
Smythe (1968), Sampson (1970), and Scott (1967). Apparently the only 
exception to this general pattern of results appeared in a study by Ducharme 
and Fraisse (1965). Children between the ages of seven and nine years found 
words easier to memorize than pictures of the words’ referents, whereas adults 
did better with pictures. Even the negative finding has been offset recently by 
Cole, Frankel, and Sharp (1969), who found objects or pictures consistently 
easier to recall than words for children in grades 1 through 9. 

The evidence overwhelmingly supports the general conclusion that objects 
or their pictures are easier to recall than their verbal labels. The finding is of 
uncommon theoretical interest because the required response is verbal in both 
cases and the to-be-remembered name should be more readily available when 
the stimulus is a word rather than a picture. Since it is not, verbal processes alone 
seem insufficient to account for the finding. The finding is consistent with the 
ancient assumption that concrete objects make a particularly deep impression 
on the organ of memory—they are more vivid and memorable than words. 
Without some elaboration, however, this is simply a redundant description rather 
than an explanation of the effect. A number of alternative hypotheses will be 
considered after a review of the effects of variation in imagery-concreteness at 
the word level, and of other dimensions of meaning. 


Effects of word concreteness and imagery The effects of word con- 
creteness are again completely consistent and positive. Stoke (1929) found recall 
to be higher for concrete nouns than for abstract nouns, The finding has been 
confirmed in recent studies (e.g., Dukes & Bastian, 1966; Olver, 1965; Winnick 
& Kressel, 1965), in which group ratings have been used to define abstractness- 
concreteness. Others have obtained superior recall for nouns rated high on 
measures of imagery than for nouns rated low on imagery. Bowers (1931, 1932) 
reported a positive correlation between recall scores for words and their rated 
visual and kinesthetic imagery values. Tulving, McNulty, and Ozier (1965) found 
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better recall for words rated high than for ones rated low in vividness, where 
vividness was defined in terms of “the ease with which you can picture some- 
thing in your mind” when presented the word—a measure that is operationally 
similar to Paivio’s (1965) word-imagery index. Concreteness and imagery are 
so highly correlated (.83 in the 925-word normative sample of Paivio, Yuille, 
& Madigan, 1968) that they can be taken as essentially defining the same vari- 
able. Even so, Paivio (1968) found rated imagery to be superior to rated con- 
creteness as a predictor of free recall, supporting the conclusion that the effective 
empirical variable is best defined by ratings of the image-evoking capacity of 
words. 


The three levels of concreteness compared under intentional and inci- 
dental instructions, and immediate and delayed recall The potency of the effect 
over three levels of concreteness and its generality across variations in experi- 
mental conditions were demonstrated in a recent, unpublished study by Paivio 
and Csapo, The experiment involved pictures of objects, their concrete noun 
labels, and abstract nouns as stimuli (examples of each stimulus type are shown 
in Figure 7-6). Recall was tested under short-term and long-term retention con- 
ditions, and intentional or incidental instructions. Subjects were. presented a 
homogeneous list containing 72 items of one of the three classes. Under the 
incidental condition, subjects were told that the experiment was concerned with 
the accuracy of identifying pictures (or words) when they are shown very briefly. 
Each item was exposed by projector for a duration of .063 sec., which had been 
found previously to permit completely accurate recognition (Paivio & Csapo, 
1969). The balance of a 5-second interitem interval was used by the subject 
to write down the name of the picture or the word that had been flashed. After 
the list had been presented, half the subjects were dismissed and asked to return 
the following week, ostensibly for a second experiment. The other half were 
unexpectedly asked to recall the items they had been shown. The dismissed 
group were similarly tested for incidental recall a week later. 

Under the intentional instructions, the procedure was the same as above, 
except that the subjects were informed prior to list presentation that they 
would later be asked to recall the items. 

Recall for the picture groups was scored on the basis of the labels given to 
the pictures by each subject during the original presentation. The means for 
all groups are shown in Figure 7-7, where the most notable effect is the striking 
superiority of picture recall. After the 5-minute retention interval, roughly 50 
percent of the 72 pictures were correctly recalled under both incidental and 
intentional learning conditions, as compared to about half that in the case of 
concrete words and still fewer in the case of abstract. Even after one week, pic- 
tures were recalled as well as concrete nouns were after 5 minutes, a result con- 
sistent with Shepard’s for recognition memory. Intentional recall was higher on 
the average than incidental recall, but the difference tended to be smaller in 
the case of pictures. Although the interaction of stimulus attribute by incidental- 
intentional conditions was not significant, the trend does suggest that concrete 
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FIGURE 7-6. Examples of pictures, concrete nouns, 
and abstract nouns used as stimulus items in the free recall 
experiment by Paivio and Csapo. 


(visual) memory may be less affected than verbal memory by motivational fac- 
tors. The issue will come up again in subsequent discussions (see especially 
Chapter 10). 

It can be concluded that there is a completely reliable orderly progression in 
free recall performance as a function of concreteness, with objects or pictures 
being easiest, concrete (high-imagery) words intermediate, and abstract (low- 
imagery) words most difficult to recall. The finding is consistent with the view 
that nonverbal imagery is of major importance even when recall must be verbally 
expressed. Before elaborating on this interpretation and considering alternative 
ones, however, it is important to determine the potency of the effect of con- 
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FIGURE 7-7. Free verbal recall for pictures (P), concrete words (C), and 
abstract words (A) after different retention intervals and under intentional or inci- 
dental learning conditions. 


creteness-imagery relative to other meaning attributes. The comparisons involve 
verbal stimuli only, and the important variables, as before, are the criterion 
indices of verbal representational meaning and verbal associative meaning, 
namely, frequency-familiarity and meaningfulness, respectively. 


Frequency-Familiarity Compared with Word Imagery 


The effects of frequency and familiarity are inconsistent across experi- 
ments. High-frequency words have been found easier to recall than low-frequency 
words, in a number of studies (e.g., W. A. Bousfield & Cohen, 1955; Deese, 
1960; Hall, 1954; Murdock, 1960). While consistent with what would be gen- 
erally expected (cf. Adams, 1967, pp. 156-157), the finding is not the rule. 
Peters (1936) found no effect of frequency on recall. In a factor-analytic study 
involving various dimensions of meaning, Paivio (1968) also found essentially 
no correlation between free recall and either Thorndike-Lorge frequency (which 
varied over the range of 1 to more than 100 occurrences per million in the word 
lists) or ratings of familiarity and “usualness.” In the case of the rating measures, 
the direction of the relation was in fact negative. Frincke (1968) similarly 
obtained no correlation between frequency and free recall, and found a negative 
correlation of —.33 between rated familiarity and recall. 

The Frincke and Paivio data may conceal a curvilinear relation, which was 
not tested for in those studies. Winnick and Kressel (1965) tested for recall of 
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concrete and abstract words immediately after subjects had provided written 
associations (m data) to the words. They obtained a significant interaction of 
abstractness-concreteness by frequency, so that recall was slightly better for 
high-frequency words when they were concrete, and very slightly superior for 
low-frequency words when they were abstract. Dukes and Bastian (1966) also 
found a significant interaction of the two variables, but the pattern differed 
somewhat from that of Winnick and Kressel: Low-frequency words were easier 
to recall than high-frequency words when the nouns were abstract, but frequency 
had no effect when the nouns were concrete. The consistent aspect of both 
studies was that frequency was negatively related to recall within abstract words 
but not within concrete words. A clearer interaction was obtained by Paivio 
and Madigan (1970) using mixed lists containing concrete and abstract nouns 
of high and low frequency. Subjects learned two 32-item lists of this kind, each 
presented for 10 trials. The results are presented in Figure 7-8, which shows 
that concrete nouns were consistently easier to recall than abstract nouns regard- 
less of frequency. However, high-frequency words were easier to recall than low- 
frequency words when they were concrete, whereas low-frequency words were 
superior on the first five trials when they were abstract. Considered along with 
the somewhat similar patterns obtained by Winnick and Kressel and Dukes and 
Bastian, this interaction can be regarded as a reliable finding for mixed lists. Com- 
parable studies are needed using homogeneous lists, but at this point it can be 
concluded that the effects of frequency-familiarity vary from negative, to zero, 
to positive in different experiments and as a function of variation on word con- 
creteness. 
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FIGURE 7-8. Free recall learning over 10 trials as a 
function of noun imagery (I) and frequency (F). From Paivio 
and Madigan (1970). 
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The interaction of frequency and concreteness remains to be explained, and 
an attempt will be made later to do so. The relevant point here is that frequency 
alone in no way explains the more potent and consistently positive effect of 
word imagery-concreteness. 


Associative Meaningfulness and Imagery Compared 


Dukes and Bastian (1966) and Tulving et al. (1965) held m and rated 
meaningfulness, respectively, constant; thus there is no question that the positive 
effects of concreteness and vividness they obtained were independent of mean- 
ingfulness, Paivio (1967) found that a slight correlation between free recall 
and m was reduced to zero when J was partialed out, whereas / correlated sig- 
nificantly with recall when m was similarly controlled. Frincke’s (1968) study 
yielded entirely comparable results for imagery-concreteness and m. 

The above studies did not insure that m and J were varied over equivalent 
ranges. This was done by Paivio, Yuille, and Rogers (1969). The two attributes 
were varied over high and low levels, with the difference in levels being roughly 
equated according to standard score units based on the respective distributions 
of the two variables in the pool of 925 nouns from which the lists were selected. 
One experiment involved 24-item lists that were mixed with respect to attribute 
level; that is, one list included high- and low-J nouns equated on m, and the 
other, high- and low-m nouns with Z held constant. A second experiment involved 
12-item lists homogeneous in regard to attribute and level (e.g., one list con- 
sisted entirely of high-/ nouns, etc.). Both experiments revealed positive overall 
effects for the two variables. The most important finding, however, was an 
interaction of attribute by level, which occurred in both experiments. The inter- 
actions are shown in Figure 7-9, where it can be seen that the positive effect of 
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FIGURE 7-9. Interactions showing greater effect of low-high 
variation in Z than of m on free recall in experiments involving lists mixed 
with respect to the levels of an attribute (A) and with lists homogeneous 
in both attribute and level (B). Based on data in Paivio, Yuille, and 
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I is greater than that of m in each case. In fact, the difference between low and 
high m words was significant only in Experiment I. 

It is clear from the above experiments that Z is a more potent variable than 
m in free recall. As we shall see, this is particularly important when it comes 
to the interpretation of the effects, since m has been regarded as a measure of 
potential mediating associations in verbal learning, and such associations have 
been thought to have only facilitative effects in free recall, as compared to the 
interfering effects that have been postulated for them in recognition memory (see 
above) and in paired-associate learning (see Chapter 8). 

In summary, the effect of imagery-concreteness on free recall cannot be 
attributed to the processes that specifically underlie measures of either frequency- 
familiarity or m. Other obvious semantic attributes such as emotionality, seman- 
tic differential meaning dimensions, distinctiveness, and the like are also ruled 
out inasmuch as these were included in the factor-analytic study by Paivio (1968) 
and were found not to be related to recall (see also Frincke, 1968), The major 
fact to be explained, then, is the singular and consistent positive effect of imagery- 
concreteness in free recall, Alternative possible interpretations are examined in 
the following sections. 


Physical Stimulus Characteristics as a Possible Explanation 
of the Memorability of Pictures 


It might be argued that the superiority of pictures in free recall is due 
to some physical characteristic of pictorial stimuli, such as vividness or multi- 
plicity of cues, which might enhance their memorability. An analysis of this kind 
was presented by Bousfield et al. (1957) to account for the superiority they 
found for pictures presented along with words, as compared with words alone. 
They suggested that a written name is a well-established response to the appro- 
priate sign (word or picture) and becomes conditioned to the data sheets, 
which function as conditioned stimuli for the written response during a recall 
trial. Conditioning was presumably a function of the compounding of elements 
in the unconditioned stimulus when pictures, especially colored ones, accom- 
panied the stimulus words. In actual fact, their experimental procedure does not 
fit the classical conditioning model satisfactorily and an explanation in such 
terms therefore does not appear superior to one based on the ancient wax tablet 
metaphor, according to which one might say that concrete stimuli simply make 
a particularly deep impression on memory. Nevertheless, it could be argued 
that some physical characteristic, such as compounding of elements or vividness, 
is the effective variable even if the precise psychological mechanism for such an 
effect is uncertain. 

The above interpretation was tested by Paivio, Rogers, and Smythe (1968), 
who compared recall for uncolored (outline) pictures of objects, colored pic- 
tures, uncolored words (the labels of the pictures), and colored words. Maxi- 
mum variation in colors was used across stimuli, and the word colors exactly 
matched the colors of the corresponding (referent) pictured objects. Different 
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groups were presented unmixed lists of the different stimulus modes. It was 
reasoned that either the stimulus vividness hypothesis or the multiplicity-of-cues 
hypothesis would predict superior recall for the colored versions of the pictures 
or words. While the results showed higher recall for pictures than for words, the 
effect of color was nonsignificant and in a direction contrary to expectation. It 
appears, therefore, that concreteness in the sense of object character is sufficient 
to facilitate recall and that added color cues are irrelevant or redundant. The 
negative trend for color seems somewhat discrepant with that of W. A. Bous- 
field et al. (1957), who found better recall for words presented together with 
colored rather than uncolored pictures. They did not include a picture condi- 
tion without the accompanying names, so that direct comparisons with the 
Paivio et al, experiment are difficult, but an explanation in terms of compound- 
ing of elements or physical vividness in any case does not suffice to account for 
the findings and is inapplicable to the imagery effect at the word level. 


The Dual-Coding Hypothesis and Free Recall 


The effects of imagery-concreteness can be alternatively interpreted in 
terms of the dual-coding hypothesis presented at the beginning of the chapter. 
However, that model provides only a general framework within which further 
specific alternatives can be considered. Since imagery increases with concreteness 
but verbal meaning does not, it is possible that the effect on recall is due entirely 
to imagery, As concreteness increases, the subject is increasingly likely to store 
the item as an image, and recall is enhanced because the image is somehow 
more memorable than the verbal code. Inasmuch as we are dealing here with 
verbal recall, it must be assumed at the same time that the image can be readily 
transformed into the verbal code during retrieval. This poses no problem within 
the theory, since it states that the two coding systems are interconnected at the 
level of referential meaning. In effect, the image can be named in the same way 
as the object itself, since in both cases the reactions are presumably mediated 
by their interconnected representations (Chapter 3). What remains unanswered 
within the hypothesis is why images should be superior to words as memory 
codes. Until a reasonable mechanism can be suggested, the hypothesis does no 
more than restate the fact that pictures are easier to recall than words, We shall 
return to this issue later. 

Another possibility within the dual-coding framework is the coding redun- 
dancy hypothesis: Recall increases with concreteness because the items are 
increasingly likely to be stored in both the verbal and the nonverbal code, or at 
least experienced in both forms. Thus concrete words not only are read or heard 
but some of them also evoke referent images; familiar pictures are perceived 
(images are aroused), and implicit labeling is highly probable particularly if 
the subject knows that verbal recall will be required. The increased availability 
of both codes increases the probability of item recall because the response can 
be retrieved from either code—one code could be forgotten during the retention 
interval, but verbal recall would still be possible provided that the other is 
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retained. This interpretation relates the concreteness effect to another phenom- 
enon. Bevan, Dukes, and Avant (1966) reported three experiments that showed 
that variation in the specific stimuli that represented an object class enhanced 
recall of that class. For example, more names of familiar objects, such as “apple,” 
and “shoe,” were recalled when photographs of two different specimens (e.g., a 
red apple and a yellow apple) were presented than when a single specimen was 
presented twice. The dual-coding interpretation of the concreteness effect implies 
an analogous phenomenon at the implicit level. If a subject generates an image 
to a concrete word or implicitly labels a picture, he is essentially exposed to 
two very different representatives of the same object class. The appropriateness 
of the analogy can be questioned but, to the extent that it is valid, our under- 
standing of the concreteness effect is broadened even if the stimulus (or code) 
variation effect itself is not thereby explained. Since the interpretation of the 
latter remains uncertain (Daves & Adkins, 1969), as does the validity of the 
analogy, we need not pursue the matter further. 

The image-superiority and coding-redundancy interpretations have not been 
directly compared in research to date, but the latter tends to be favored because 
the stimulus variation effect provides an empirical analogue and because other 
evidence suggests that the availability of both codes enhances recall of pictures. 
Procedures designed to encourage verbalization of familiar pictures during their 
presentation have been shown to enhance subsequent verbal recall of pictures 
(e.g., Bahrick & Boucher, 1968; Kurtz & Hovland, 1953; Wilgosh, 1970), 
although verbalization generally has little or no effect on recognition memory, 
at least with adult subjects (see above). The effect on recall cannot be inter- 
preted solely in terms of verbal mechanisms, for we have already seen that verbal 
recall is higher when the stimulus items are presented as pictures than when they 
are presented as words. Considered together, these data indicate that recall 
increases from abstract words, to concrete words, to pictures presented alone, 
to pictures-plus-verbalization. The progression is consistent with hypothesis that 
recall is a function of the increasing availability of both codes, as the redun- 
dancy hypothesis suggests, Note that this hypothesis implies independent storage 
systems for the imaginal and verbal codes corresponding to the same object. 
Bahrick and Boucher (1968) considered such independent storage as improb- 
able in relation to their recall and recognition data, but it certainly cannot be 
rejected here on the basis of the evidence that is presently available. The prob- 
lem will be discussed again later in the context of a study by Paivio and Csapo 
(1969), which was explicitly designed to test some implications of the dual- 
coding model for free recall as well as for other memory tasks. 

The alternative interpretations of the modus operandi of the two coding sys- 
tems in free recall pertain to storage or retention mechanisms. One proposal 
attributes the recall effects to qualitative differences (images are easier to remem- 
ber than words), the other to quantitative differences (two codes are better 
than one). Neither hypothesis has anything to say about memory processes per 
se, i.e., storage, retention, or retrieval mechanisms, which may be differentially 
involved in the functioning of the two codes in free recall as well as in other 
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memory tasks. Alternative interpretations of such mechanisms will be con- 
sidered next. 


Organization versus Independent Storage of Items 


One of the most important theoretical problems that has arisen in con- 
nection with free recall learning concerns the form in which items are stored 
(see Tulving, 1968). According to the organization (or interdependence) hy- 
pothesis, items beyond immediate memory span are not recalled as independent 
units; instead some kind of associative principle operates to reduce the memory 
load involved in recall by facilitating interitem organization or clustering of 
items into higher-order memory units. According to the independence hypothe- 
sis, free recall is a function of the response strength or the availability of the 
items as independent units—the recall of one item is not dependent on the recall 
of other items in a list. Because an understanding of these hypotheses is important 
to later discussions and because they are of interest in their own right, they will 
be discussed in some detail. 


The organization hypothesis The concept of organization has already 
been discussed in relation to meaning and perception under such rubrics as 
structural or associative relationships. Even more directly relevant to the present 
discussion was the centrality of organization as a memory principle in the ancient 
mnemonic systems and their successors, as we saw in the last chapter. Simonides 
Stressed the importance of an orderly arrangement of memory places, and the 
author of the Ad Herennium advocated that every fifth place be marked in some 
distinctive fashion so that we will not err in remembering the order of the loci. 
Subsequent proponents of mnemonic systems, such as Camillo, Bruno, and 
Feinaigle, developed elaborate models in which hierarchical organization was a 
dominant feature. These memory treatises anticipated modern psychological 
views on organizational factors in memory, but there is a striking difference in 
the symbolic elements that have been emphasized—while the ancients primarily 
stressed nonverbal images, the contemporary emphasis has been almost exclu- 
sively on verbal mechanisms as the basis of organization. It is the adequacy of 
the latter as an explanation of the effects of stimulus attributes on free recall 
that we shall examine here, for the conceptual and methodological tools have 
been most fully developed in that context. 

Central to the contemporary approaches are the concepts of clustering and 
subjective organization of recall. Clustering was defined by W. A. Bousfield 
(1953) as the occurrence of sequences of related items in the free recall of a 
randomly ordered list. Relatedness is specified by the experimenter in terms of 
such characteristics as membership in a common conceptual category, interitem 
associations based on association norms, synonymity, parts of speech, and so 
on. The typical experimental approach involves the presentation of a list con- 
taining two or more subsets of items from different categories, such as animals 
and countries, or different sets of associatively rated items, etc. The amount of 
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clustering is measured in terms of the extent to which items from a given subset 
are recalled in immediately adjacent positions, as compared to the number of 
such sequential occurrences that would be expected by chance (see A. K. Bous- 
field & W. A. Bousfield, 1966). 

Clustering measures have the advantage in that they can be calculated on 
the basis of a single free recall trial. Tulving (e.g., 1962, 1968) saw their main 
disadvantage as being the fact that they are experimenter-defined and therefore 
underestimate the degree of organization that might actually have occurred. 
Even when the presented list consists of words from different conceptual cate- 
gories, a subject’s recall might reflect an organizational basis that cuts across 
those categories. Such organization would not be detected by the typical cluster 
analysis. Tulving accordingly developed a measure he calls subjective organi- 
zation, which is defined in terms of consistency of output orders on successive 
free recall trials, occurring despite variations in the order of presentation of 
items from trial to trial. A modified form of Tulving’s method was developed 
by W. A. Bousfield, Puff, and Cowan (1964), who proposed the term intertrial 
repetition to refer to the sequential ordering effect described by Tulving. (For 
a comparison of the two methods, see Puff & Hyson, 1967.) Variants of these 
and other measures of organization have been developed but will not be dis- 
cussed here except where they have been employed in relevant experiments. 

The significance of clustering and subjective organization is twofold. First, 
the amount of organization is related to various characteristics of the items 
presented for recall. A. K. Bousfield and W. A. Bousfield (1966), for example, 
list 15 characteristics that have been found in groups of sequentially occurring 
items in different experiments. These include interitem associations, mediated 
interitem associations, grammatical sequences, alphabetical sequences in the 
initial letters of words, similarity of connotative meaning, von Restorff effects, 
and so on. Second, with some exceptions, the measures of organization have 
been found to correlate with the number of words recalled (see Tulving, 1968), 
as have the item characteristics that affect organization (see below). The relevant 
point here is that many of the variables that affect organization are dimensions 
of meaning, and it can be asked whether the potency of concreteness in free 
recall, as well as the effects (or lack of effects) of the other attributes with which 
we are concerned, might also be mediated through organizational processes. 
Before confronting that issue directly, the theoretical views and evidence con- 
cerning such processes will be examined in more detail. 

Theoretical interpretations of the factors underlying organization and recall 
have emphasized either conceptual categories or associative relations as the 
basis of the effects. Bousfield originally interpreted category clustering in terms 
of the activation of superordinate structures by the subordinate instances rep- 
resented in the list. The occurrence of items such as dog, cat, and lion, for 
example, would activate the superordinate “animal.” During recall, the retrieval 
of one item would activate the superordinate structure, which would then acti- 
vate the other subordinates, resulting in the clustered recall of items belonging 
to the same conceptual category. The alternative view is the already-familiar 
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verbal association hypothesis. J. J. Jenkins and Russell (1952) constructed a 
list of 48 words consisting of 24 pairs selected on the basis of their Kent-Rosanoft 
norms (cf. Russell & Jenkins, 1954) to be strong associates, such as table-chair. 
The words were randomly presented for recall. Associative clustering was found 
in that the associated words, although separated during presentation, tended to 
be recalled together as clustered pairs. Such clustering is also predicted by 
associative overlap scores, that is, the degree to which pairs of words in a list 
share common associations that need not appear in the list (Marshall, as de- 
scribed by Cofer, 1965, pp. 267-269). 

The possibility has been entertained that category clustering is simply a spe- 
cial case of associative clustering, but it now appears that conceptual categories 
can be effective bases for organization even when association strength is held 
constant. The Marshall study cited above included categorized and noncate- 
gorized pairs along with the (independent) variation in associative overlap. 
The findings showed greater clustering for the categorized pairs at each level of 
overlap. Cofer (1965, p. 271) concluded that a contrast between associational 
and categorical bases for clustering is not useful, Subjects will use either or 
both of these as bases for organizing their recall, and will find ways to organize 
even if the experimenter has not provided means in the list he presents. 

The presence of conceptual categories and associative relations in a list pre- 
sented for recall affect not only organization but the amount recalled as well. 
A few examples will serve to illustrate the effects of both types of relations, 
Underwood (1964, pp. 62-65) presented subjects with one of four lists of 16 
words each for recall. Two lists contained words of low interitem (conceptua!) 
similarity, for example, daisy, wall, bee, second; the other two contained four 
sets of words that were related in terms of their membership in a common con- 
ceptual category, such as countries, birds, or animals, The results for a single 
presentation and recall averaged about 11 items in the case of the unrelated 
lists, and over 14 in the case of the related lists. More dramatic results were 
obtained by Koeppel and Beecroft (1967) who repeated Underwood’s experi- 
ment using a single 64-item list in which the two types of lists used by Under- 
wood were mixed together, with the related words well-dispersed in the list. 
Six trials were given, The results are presented in Figure 7-10, where it can be 
seen that the facilitative effect of conceptual similarity was large. On the first 
trial, the ratio of recall of related to unrelated words was approximately four to 
one. 

Associative relatedness was investigated by Deese (1959), who used his 
Index of Interitem Associative Strength to construct lists varying in the degree to 
which all the items of a list tend to elicit one another as free associates. He 
obtained a striking correlation of .88 between this index and the number of 
words recalled. 

While it can be concluded from the above studies that conceptual and asso- 
ciative similarity among items are positively related to clustering and recall, a 
number of prominent researchers in the area (e.g., Cofer, 1965; Deese, 1968; 
G. Mandler, 1968; Tulving, 1968) have recently emphasized that such rela- 
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FIGURE 7-10. Mean recall of related 
and unrelated words as a function of trials. From 
Koeppel and Beecroft (1967). 


tionships do not constitute explanations of the phenomena. The relationships are 
correlational rather than causal. Deese (1968, p. 100), for example, has stated 
that associations are certainly not the cause of organization in recall, contrary 
to what he and others had implied earlier (e.g., Deese, 1959). The explanation 
is to be found in deeper structures of association, whose nature remains to be 
determined. Without attempting to propose such a theory, we shall examine 
some of the theoretical mechanisms that have been thought to be important in 
the interpretation of organization and memory. 

G. A. Miller’s (1956) concept of chunking, or unitization, occupies a central 
position in the interpretation of the relationship between organization and recall. 
Miller found that the immediate memory span was relatively constant at “seven 
plus or minus two” units over a wide range of materials and situations. What 
varies, however, is the size of the unit, lower-order elements becoming grouped 
into larger wholes, or “chunks,” that can function as unitary memorial elements. 
Such chunking is particularly evident in language as a result of associative 
experiences, so that syllables are chunked into word units, words into higher- 
order phrase units, and so on (see Chapter 3). Tulving and Patkau (1962) 
took advantage of the notion of chunking and a procedure used by G. A. Miller 
and Selfridge (1950) in an analysis of free recall. Miller and Selfridge showed 
that the number of words recalled from long lists increased as the sequence of 
words presented increasingly approximated the statistical structure of English. 
In a similar experiment, Tulving and Patkau examined the recall protocols of 
their subjects in terms of “adopted chunks,” which was defined as an uninter- 
rupted sequence of words at recall corresponding to a similar sequence at 
presentation. They found that the number of words recalled varied with Thorn- 
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dike-Lorge frequency and with order of approximation to English, but the 
number of adopted chunks that were recalled remained invariant at about six. 
The findings are consistent with the hypothesis that adopted chunks constitute 
the unit of recall, and that about six of these units (approximating the storage 
capacity of immediate memory, according to Miller) can be handled at one 
time. Similar results were also obtained by McNulty (1966). The relevance of 
these findings and the concept of chunking in the present context is that they 
can be applied to the interpretation of variables that affect organization and 
recall. For example, Cofer (1965, p. 270) suggested that highly associated 
words in a free recall list function as integrated units or structures. 

Closely related to chunking is the concept of recoding (G. A. Miller, 1956). 
Recoding occurs when a group of items that are related in some way are given a 
new label. Thus, “apples, bananas, and oranges” can be recoded as “fruit.” 
An important implication of the concept is that categorized lists of items might 
be recalled on the basis of such recoding (e.g., B. H. Cohen, 1963). More gen- 
erally, such a view makes it possible to conceptualize memory structure in hier- 
archical terms. 

G. Mandler (1967, 1968) has prepared such a structural model, which 
assumes that the organization of words in permanent storage follows a hier- 
archical schema in which the members of a category are subsumed under a 
superordinate category. For example, the superordinate category “acquaint- 
ances” includes family, social, and professional groups as subordinates, family 
subsumes blood relatives and others, and so on. The limit of the organized system 
is assumed to be about five units at each level of the hierarchy, with the same 
limit for the number of levels in any single organizational hierarchy. Retrieval 
from memory, as in a free recall experiment, presumably involves a search 
process within and between different levels of a hierarchy. Performance depends 
on the search time for units, which in turn depends upon how far apart the 
items are within the hierarchical structure. Such concepts as synonymity and 
meaning within such a system can be defined in terms of structural distances 
between words and a word’s position within the hierarchy (cf. the discussion of 
structural meaning in Chapter 3), and measures of clustering and associative 
probabilities are indices of such parameters of the organizational structure. 

Some information is available on relevant aspects of the model and its rela- 
tion to free recall performance from G. Mandler’s research (e.g, 1967), and 
Bower, Clark, Lesgold, and Winzenz (1969) recently demonstrated an im- 
pressive facilitating effect on recall when items are presented in a hierarchically 
organized pattern rather than randomly. Nevertheless, the model represents a 
preliminary statement. What is needed, according to Mandler, are rules about 
category formation and search patterns within the organization, as well as infor- 
mation on the mechanisms that enable one to get from the physical stimulus 
to the initial location within the system. The last point raises the general prob- 
lem of retrieval cues in free recall. 

Tulving (1968) in particular has emphasized the importance of retrieval 
systems as compared to storage of information in memory. The central problem 
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is the identification of retrieval cues that provide access to and recovery of ma- 
terial from memory storage. Theoretically, such cues operate at every level of a 
hierarchical storage system such as Mandler proposes. One higher-order unit, 
such as a category label, could serve as a retrieval cue for other units, and one 
member of a higher-order unit serve as a retrieval cue for other members within 
the unit, and so on. Tulving and Pearlstone (1966) experimentally investigated 
the role of such retrieval cues in the recall of words from a categorized list. The 
list included category names, such as “vegetables” and “countries,” each fol- 
lowed by words belonging to those categories. List length and number of words 
per category were varied. Subjects were tested only for their recall of the cate- 
gory instances, half the subjects within each condition being provided with the 
category names as cues during recall, and the other half being tested without 
the presence of such cues. The results showed cued recall to be higher than 
noncued recall for all combinations of the input variables. Moreover, the presen- 
tation of the category label as a cue affected only the number of accessible 
categories but not the number of words within a category, where accessibility 
was defined in terms of recall of at least one word from the category, Thus 
retrieval cues facilitated recall because they enabled subjects to recall more 
categories. Given access to a category, the words presumably were recalled as 
a unitary cluster. The finding and conclusions have been supported by other 
experiments using different procedures, including subject- rather than experi- 
menter-organized word categories (e.g., Dong & Kintsch, 1968; G. Mandler, 
1967) and analyses of inter-word response times as well amount recalled (e.g., 
Pollio, Richards, & Lucas, 1969). 

The demonstrated effectiveness of retrieval cues has direct implications for 
the findings discussed thus far and for the later analysis of the possible role of 
imagery and other meaning attributes in free recall. Where items of a list are 
associatively related, recall of one member of such a group would provide the 
retrieval cue for other members of the cluster by associative arousal, In the 
case of lists containing conceptual or taxonomic categories, the category label 
presumably mediates the recall of the items within the category. Thus, Under- 
wood (1964) suggested that the basic memory unit involved in the conceptual- 
similarity effect on recall is the category name as an implicit response. Its 
capacity as a retrieval cue is acquired during list presentation: An item such as 
“foxtrot” elicits the implicit category name “dance.” When “waltz” is presented, 
it too should elicit the same implicit response, and so on. Thus the frequency of 
the implicit response “dance” is higher than that of any of the subordinate mem- 
bers of that category, and it tends to be remembered on the recall trial. In turn, 
it functions as an implicit retrieval cue for the members of the category. A 
similar analysis of mediation of recall by common cue-producing (implicit) 
responses has been presented by W. A. Bousfield, Steward, and Cowan (1964). 

What factors control the occurrence of the initial retrieval cues? One possi- 
bility is suggested by the “spew” hypothesis (Underwood & Schulz, 1960, Chap- 
ter 6), according to which high-frequency words tend to be emitted first in free 
responding situations. This is implied in Underwood’s (1964) analysis, de- 
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scribed above, where the category label is assumed to be the most frequent 
(implicit) response during’ list presentation. Thus it is likely to be “emitted” to 
serve as a retrieval cue for a category word during the recall trial. The stimulus 
for emission remains unknown, however. Another interpretation (Tulving, 1968, 
p. 13) is based on the empirical finding of a recency effect in free recall (e.g., 
Murdock, 1962) and the idea of a rapidly decaying acoustic trace of recently 
presented items in immediate memory (Sperling, 1963): The items in the ter- 
minal serial position during input of a list are retrieved first from the “echo box” 
and then function as retrieval cues for other associatively or conceptually related 
responses. Deese (1959) proposed essentially the same idea, suggesting that 
recall consists of a small core of words directly available through immediate 
memory and of free associations to those words. The spew and echo box 
hypotheses obviously do not exhaust the possible hypothetical “mechanisms” 
that could be suggested as the basis for the initial retrieval of items in free 
recall, but they serve to identify the problem. 

To summarize the organization hypothesis of free recall, it states that items 
are not retrieved as independent units but are interdependent, so that the recall 
of one item affects the recall of another, It assumes that immediate memory 
span imposes a basic limit on what can be recalled. The fact that recall for word 
units can exceed the span is explained in terms of the unitization or chunking 
of word units into higher-order structures, which in turn are recalled as units. 
It is the size of the functional units that varies in recall; the number of units 
that can be recalled presumably remains invariant. The formation of higher-order 
units is related to such factors as direct associative connections based on language 
habits, indirect associations, conceptual similarity, and so on. Clustering and 
subjective organization are the empirical manifestations of the underlying organi- 
zational structure, and the number of items recalled depends on the degree of 
organization that is possible under the conditions of a given experiment, and 
on the availability of effective retrieval cues. 


The independence hypothesis The independence hypothesis of storage 
in free recall has been expressed most uncompromisingly in terms of the con- 
cept of item availability by Asch and Ebenholtz (1962). They suggested that 
free recall does not depend upon interitem associations but instead depends solely 
upon availability of items in memory. They define availability as “accessibility 
to recall” and assume that it is a function of such variables as frequency and 
recency of exposure to the items of a list. These defining attributes of the con- 
cept have recently been made more explicit by Horowitz et al. (1966). They 
measure the concept in terms of the probability that an item can be recalled after 
a 15-second delay, and they demonstrated that availability grows fastest if the 
subject produces the item from memory. Availability also grows, but less rapidly, 
when the subject merely sees the items without producing it. Horowitz et al. did 
not apply the concept to free recall, but their defining operations accentuate a 
point made by Tulving (1968, p. 23) regarding Asch and Ebenholtz’s use of 
the concept: It appears to be a redundant descriptive label for recall probability 
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rather than an explanation of recall. Nevertheless, the suggestion that free recall 
is not dependent upon interitem associations is theoretically meaningful and 
testable. 

Several studies bearing on the alternative hypotheses have been reported. 
Tulving (1966) conducted a transfer experiment in which subjects learned a 
“whole” list of 18 words after they had learned a “part” of the list, i.e., nine 
words, In another experiment (Tulving & Osler, 1967), subjects learned the 
nine-word list following the learning of the 18-word whole list. The reasoning 
behind the experiments was that, according to the independence hypothesis, 
transfer should be positive inasmuch as the traces of items, their availability, 
or their associations with the general experimental context (another version of 
the independence hypothesis) would be strengthened during memorization of 
items in the first list. The learning of the items in the second list should thus 
be facilitated. According to the interdependence hypothesis, on the other hand, 
there would be no reason to expect positive transfer in either case. The learning 
of a list that exceeds memory span requires the organization of items into 
higher-order units, and the higher-order units formed during the learning of 
the first list would be inappropriate in the second. Some of them would have 
to be modified or entirely new units would have to be formed, at least in the 
case of randomly selected words. The results were clear: Consistent with the 
organization hypothesis and contrary to the independence position, negative 
transfer was obtained in both experiments. 

Slamecka (1968) tested the alternative theories in a series of experiments 
in which, following list presentation, one group of subjects was provided with 
some of the list items during recall, and its recall of the remainder was com- 
pared with that of a group that had no items provided, The rationale was that 
the presented items provide a context that, according to the interdependence 
hypothesis, should facilitate recall. Some of the context items would not have 
been recalled ordinarily, and their presentation should stimulate retrieval of 
those trace items with which they had been in contact in storage. If independent 
storage is the rule, however, there should be no difference in recall between 
the groups because functionally isolated traces should be immune to any changes 
in other traces. The results were fully consistent with the independence hypothe- 
sis: The provision of context even to the maximum degree possible did not 
facilitate recall performance. In discussing his results, Slamecka does not deny 
the importance of organization in free recall. While items may be stored inde- 
pendently, the output may be organized because of an orderly retrieval plan 
based, perhaps, on stored information concerning list structure. 

The situation at present thus appears to be indeterminate regarding the 
alternative hypotheses of trace storage in free recall. While they have not been 
rigorously tested in the context of the meaning attributes under consideration in 
the present chapter, some results have been obtained that bear on the issue 
and therefore have implications for the theoretical interpretation of the effects 
of imagery-concreteness and the other attributes. 
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Imagery-concreteness and organization of recall Item concreteness and 
imagery could be interpreted as having their effect through organizational fac- 
tors, such as the facilitation of associative connections with other items, whether 
these operate during storage or retrieval. This seems particularly reasonable in 
the light of the finding that the image-evoking value of stimulus terms is a 
potent determinant of the formation of associations in paired-associate learning 
(see Chapter 8). In free recall, the initial retrieval of a few high-imagery items 
could provide effective retrieval cues for other items, perhaps via mediating 
images. If this is so, organization as measured by subjective organization or 
intertrial repetition indexes should be higher for concrete, high-imagery nouns 
than for abstract, low-imagery nouns, and for pictures than for words. Several 
studies provide evidence on the issue. 

With respect to noun imagery, Tulving et al. (1965) found that their better- 
recalled vivid words were also subjectively organized to a greater extent than 
less vivid words, and accordingly suggested that “vividness or picturability is 
an important component of meaning of words that affects the ease with which 
words can be grouped into higher-order units” (p. 250). Such an interpretation 
of object superiority in free recall is similarly supported by Scott’s (1967) find- 
ing of greater clustering of objects than of words even when the absolute amount 
of recall is statistically controlled. Paivio and Csapo (1969) showed the rela- 
tionship over three levels of concreteness, with the degree of organization as 
measured by the A. K. Bousfield and W. A. Bousfield (1966) intertrial repeti- 
tion index increasing from abstract words, to concrete words, to pictures. These 
findings are all consistent with the organization interpretation of the facilitative 
effect of concreteness-imagery in free recall. 

Results inconsistent with the interpretation have been obtained in other stud- 
ies. Paivio, Yuille, and Rogers (1969) did not find that organization was greater 
for high-J nouns, although they were recalled better than low-/ nouns. Frincke 
(1968) found that words high in imagery-concreteness were more readily 
organized or clustered into groups than abstract, low-imagery words, but he 
also found that imagery remained significantly related to free recall when ease 
of clustering was held constant. Paivio, Rogers, and Smythe ( 1968) also failed 
to obtain higher intertrial organization for pictures than for the labels of the 
pictures, although the former were better recalled. Thus, while the organization 
hypothesis of the imagery-concreteness effect in free recall is supported by some 
studies, the relations expected on the basis of that interpretation have not been 
obtained in others. 

It could be argued that some kind of organization occurred even in the case 
of the studies that yielded negative results but was not detected by the measures 
of organization or clustering employed in those studies. For example, effective 
organizational processes might involve what Tulving (1968) has termed “pri- 
mary organization,” which refers to consistent discrepancies between the order 
in which items are presented and the order in which they are recalled, inde- 
pendent of the subject’s prior familiarity with the set of items involved, Primacy 
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and recency effects in free recall are examples of such primary organization. 
Some suggestive evidence relevant to this interpretation will be discussed later 
in the context of short-term memory studies, but in general it must be concluded 
that the role of organizational factors in the concreteness effect remains in 
doubt.? 


Word frequency effects and organization of recall The effects of fre- 
quency on recall were found to be inconsistent, the relation varying from posi- 
tive to negative in different studies. The evidence on interitem organization in 
relation to the effect is also ambiguous. Deese (1959) obtained positive rela- 
tions between frequency and recall, which increased in magnitude as list length 
increased. Deese (1961) interpreted the finding in terms of interword associa- 
tions. Such associations are more likely to occur among random collections of 
familiar words than of unfamiliar words because responses in association gen- 
erally tend to be high-frequency words. The probability of associative clusters 
would thus be higher and recall would be differentially enhanced in the case of 
high-frequency words. 

On the other hand Matthews (1966) found better recall for low- than for 
high-frequency words when the lists in each case consisted of associatively related 
words, These lists were comprised of a series of associatively related three-word 
groups, and clustering into the appropriate triplets was also greater during recall 
in the case of the less frequent words. Matthews interpreted the results in terms 
of associative interference (Underwood & Schulz, 1960). The number of asso- 
ciative groups to which high-frequency responses could be connected may be 
greater than those to which low-frequency words could be related. Since recall 
is a function of associative clustering, the greater number of alternatives that are 
possible to the high-frequency words may reduce the efficiency of clustering 
and introduce incorrect, although associatively related, words into the responses. 
This interpretation was supported by data that indicated that the high-frequency 
words were more loosely organized in the sense that they had relatively more 
connections outside of their particular associative triplets than did the low- 
frequency words. Matthews suggested that the superiority of the low-frequency 
words may thus be reducible to a process dependent on the frequency of experi- 
ence of words occurring normally in few rather than varied contexts. 

Matthews’ interpretation can be viewed as a kind of distinctiveness hypothesis 
of free recall, in which distinctiveness applies to functional units or chunks rather 
than to individual words. According to such a view, interitem associations would 
facilitate recall to the extent that they enter into distinctive higher-order units, 


2 It should be noted that this conclusion applies specifically to imagery-concreteness 
as an item attribute and not to imagery as an experimentally-manipulated process, since 
it has been clearly shown that imagery instructions designed to promote clustering of 
items can have powerful effects on recall (e.g., Bower, Lesgold, & Tieman, 1969). Such 
studies are described in Chapter 10. 
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and to the extent that the number of such units is optimal for recall. Whether 
such an interpretation suffices to account for the variable effect of frequency 
in different experiments and its interaction with concreteness in the Paivio and 
Madigan (1970) experiment remains speculative, but it is at least plausible and 
testable. 


Meaningfulness and organization of recall The above analysis of fre- 
quency effects can be extended directly to the relation between associative mean- 
ingfulness and recall. In the study described earlier, Paivio, Yuille, and Rogers 
(1969) compared the relative effects of J and m when the two were varied over 
an equivalent range in different lists. They reasoned that the typical superiority 
of I as compared to m in paired-associate learning (see Chapter 8) might not 
be obtained in free recall. This was a deduction from the “interference paradox” 
of associative probability (Underwood & Schulz, 1960), according to which 
the effects of meaningfulness in associative learning can be either positive or 
negative, depending upon whether or not the implicit associative responses evoked 
by high m words mediate more correct associations than erroneous, interfering, 
ones in a given experimental situation. In the case of free recall, however, the 
implicit verbal associations should mediate greater clustering of high m than 
low m items and thereby enhance recall without creating the same possibility of 
associative interference, The postulated mediational mechanism is in principle 
the same as that proposed by Underwood as the explanation of conceptual 
similarity effects in free recall, the specific difference being that any mediation 
presumably would result from associative overlap in general rather than from 
common category names. The contrasting predictions for free recall and paired- 
associate learning were confirmed by Wallace and Underwood (1964), who 
found superior free recall with high-similarity lists than with low-similarity lists, 
whereas the reverse occurred in paired-associate learning, at least with normal 
subjects. (The design also included retarded subjects, a feature that will not be 
discussed here.) The results were attributed to facilitative and interfering effects 
of implicit associative responses. 

As indicated earlier, the effect of m in the Paivio, Yuille, and Rogers (1969) 
study was smaller than that of Z in two experiments. In the second of these, 
involving homogeneous lists of one or the other level of the attribute, the effect 
of m did not reach significance. Neither did intertrial organization scores differ 
for high m and low m lists. Thus, the prediction from associative probability 
theory was not supported. How are the negative effects to be explained? Mat- 
thews’ analysis of frequency effects suggests one possibility: The associative 
overlap resulting from implicit associations might mean that some items enter 
into more than one mediationally defined cluster, thereby interfering with the 
formation of higher-order units. Increasing list m might result in a uniform 
increase in both facilitative and interfering associations, canceling out any dif- 
ferential effects that might have occurred. The hypothesis is speculative and 
somewhat cumbersome. Nevertheless, it is plausible and testable, e.g., by experi- 
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mental manipulation of within-list associative overlap in such a manner as to 
create “cluster-confusion” as compared to an optimal number of mediationally 


differentiated clusters. 


Summary and Theoretical Conclusions Concerning Free Recall 
and Meaning 


The major empirical findings can be briefly summarized. At the level of 
meaningful verbal material and objects or their pictures, free recall is consist- 
ently related (positively) only to imagery-concreteness. The number of items 
recalled is highest in the case of objects or pictures, intermediate for their con- 
crete-noun labels, and least for abstract, low-imagery words. The effects of 
word frequency and associative meaningfulness are weaker by comparison and 
inconsistent across experiments. The inconsistency in the case of frequency 
could be due to undetected interactions with item imagery, which have been 
demonstrated in studies involving manipulation of both variables in a factorial 
design. A number of other semantic and associative variables have failed to be 
significant predictors of recall. 

The effect of concreteness is generally consistent with the dual-coding model, 
but alternative interpretations are possible within that framework. The effect 
could be related entirely to the increasing availability of imagery as concreteness 
increases, which implies that images are somehow qualitatively superior to 
words as memory codes. Alternatively, the effect could be interpreted in terms 
of coding redundancy, i.e., the increasing availability of two codes as concrete- 
ness increases. A definitive choice between the two cannot be made at this time, 
although the redundancy hypothesis tends to be favored, That the effect of con- 
creteness may be mediated through organizational processes as opposed to inde- 
pendent storage of items has been supported by clustering data in some studies 
but not in others. The inconsistent and weaker effects of the other attributes are 
compatible with the view that direct or mediated interitem associations could 
either aid or interfere with the formation of higher-order functional units or 
chunks. There is a clear need, however, for further systematic evidence on the 
relations between meaning, organizational factors, and amount recalled before 
such views can be reasonably evaluated. More generally, the contributions of 
storage, retention, and retrieval mechanisms need to be differentiated in the 
various effects. 


SERIAL LEARNING 


Serial learning is distinguished from both recognition memory and free 
recall by the requirement that list items be retrieved sequentially, in their input 
order. Because of this feature of the task, serial learning was long regarded as 
the prototype of associative learning, each item being assumed to function in 
turn as stimulus and as response in an associative chain. That interpretation 
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has recently become a matter of considerable controversy because predictions 
from it have failed to be confirmed in numerous experiments (see Underwood, 
1963; Young, 1968). For example, strong positive transfer from serial to paired- 
associate learning would be expected but has generally not been obtained (e.g., 
Jensen & Rohwer, 1965b). Alternative interpretations have been proposed and 
supported, including the ordinal-position hypothesis (e.g., Young, 1962; Eben- 
holtz, 1963), which states that the functional stimulus is the position the item 
holds in the list; and response integration (e.g., Jensen & Rohwer, 1965b), 
according to which serial learning involves the formation of an integrated 
response unit. While the S-R chaining hypothesis has received renewed sup- 
port from recent transfer experiments (e.g., Crowder, 1968; Postman & Stark, 
1967; Saufley, 1967; Shuell & Keppel, 1967), it seems unlikely that it constitutes 
a sufficient explanation of serial learning. 

It is unnecessary for our purposes to go into further detail regarding the above 
issues and the empirical evidence bearing on them, but they deserve mention 
because the basic processes underlying serial learning must be involved in the 
effects of relevant dimensions of meaning. In principle, therefore, such effects 
could shed some light on the theoretical mechanism involved, although the 
studies to date generally have not been designed for that purpose. An attempt 
will be made in any case to relate the findings to the issues wherever possible. 


Imagery-Concreteness and Serial Learning 


In one of the few studies that have been conducted on the effect of con- 
creteness in serial learning, Paivio, Yuille, and Rogers (1969) speculated that, 
to the extent that mechanisms other than S-R association are involved in serial 
learning, associative imagery as indexed by noun J might be relatively less effec- 
tive in serial recall than in free recall. Some support for this suggestion was 
provided by the finding that immediate memory span, a sequential recall task, 
does not differ for concrete and abstract nouns (Brener, 1940). The latter task 
does not involve repeated trials with the same item sequence, however, and it is 
unsafe to generalize from it to serial learning, as we shall see. 

The same 12-item lists were used as in the free recall experiment described 
in the preceding section. One list consisted of high-/, and the other of low-/ items, 
with m and frequency controlled. Two experiments (Experiments II and IV 
in the published report) were conducted with slight differences in procedure, 
each involving alternating study and serial recall trials. The results are shown 
in Figure 7-11, where it can be seen that noun imagery had a consistent positive 
effect from the first trial on in both experiments. Comparison with the free 
recall data from the same study indicated further that 7 was equally effective in 
the two tasks, It was suggested that the finding might support an interpretation 
of serial recall learning partly in terms of the facilitation of S-R chaining by 
associative imagery, although J might also have its effect through a nonassocia- 
tive mechanism. 

Pictures have also been found to be superior to words in serial learning (¢.g., 
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Mean Serial Recall 
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FIGURE 7-11. Mean serial recall scores over trials as a function of high and 
low levels of list / and list m, in two experiments by Paivio, Yuille, and Rogers (1969). 


Herman, Broussard, & Todd, 1951), although not without exception. Paivio 
and Csapo (1969) compared pictures, concrete nouns, and abstract nouns in 
serial recall learning and again found abstract nouns to be inferior to the other 
two stimulus types at the slower of two relatively fast rates of presentation. 
(The rationale for the rate manipulation and its effects will be discussed later.) 
However, pictures and concrete nouns did not differ, suggesting that pictures 
may not be as consistently superior to concrete nouns in that task as they are in 
both recognition memory and recall. These findings can perhaps be explained 
in terms of the dual-coding model. Serial learning requires the subject to retain 
item information, as in free recall, as well as sequential information. The superi- 
ority of concrete words and pictures over abstract words could be related to the 
availability of two codes and the facilitative effect of this on item retrieval. The 
less consistent result for picture-concrete noun comparisons could mean that 
the facilitating effect of increased imagery on item retrieval in the case of pic- 
tures is somewhat offset by the reduced availability of the verbal code, which 
is essential for the retrieval of order information. Whether pictures are superior 
to their names or not would thus be a function of other variables that affect the 
availability of the verbal code, such as rate of presentation, which was relatively 
fast (two items per second) even at the slower rate in the Paivio and Csapo 
experiment. We shall return to this issue later. 


Frequency and Associative Meaningfulness in Serial Learning 


Word frequency and m effects in serial learning are generally difficult to 
interpret because different dimensions of meaning have been confounded in 
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the experiments. Postman (1961, 1962) compared high and low levels of 
Thorndike-Lorge frequency in two investigations involving serial learning. In 
one experiment, high-frequency words were found to exceed low-frequency 
words on m, and this can be assumed to be the case in the other experiment as 
well. Despite the confounding, the results are of interest because both variables 
have had inconsistent or weak effects in other memory tasks. Postman’s results 
for both experiments showed the high-frequency lists to be learned faster, in 
terms of trials to criterion, than low-frequency lists. Since the other memory 
tasks have generally involved mean recall scores as the learning criterion, com- 
parisons are somewhat uncertain, but the findings do suggest that frequency-m 
may have a more consistent positive effect in serial learning than in recognition 
memory or free recall. 

Noble (1952b) found that high m lists were learned more easily than low 
m lists. Since the high m items consisted of meaningful words from his dissyllable 
list, whereas the low m items were nonsense words, the iwo levels undoubtedly 
differed on a number of meaning dimensions. Therefore, the m effect cannot be 
attributed to associative meaning per se. The same criticism also applies, although 
less strongly, to a study by Noble, Showell, and Jones (1966), They used con- 
sonant-vowel-consonant (CVC) trigrams scaled on meaningfulness according 
to Noble’s (1961) m’ index, which is based on group ratings of the number 
of associations a given CVC evokes. Association value (the relative frequency 
of subjects who reported at least one association to the CVC) was held con- 
stant at or near the upper limit of that scale. Thus the lists of CVCs included a 
large proportion of real words, It is likely nevertheless that m’ was confounded 
with familiarity and imagery, since the upper end of the m’ scale appears to 
include relatively more high-frequency concrete words than do the CVCs at 
lower values of the scale. The issue is of some consequence inasmuch as two 
independent experiments in the Noble et al. study showed serial learning to be 
a positive function of m’. 

Clearer evidence of the effectiveness of m independent of frequency and J 
was obtained in the experiment by Paivio, Yuille, and Rogers (1969). Just as 
I had been varied with m constant, m was varied over high and low levels in 
two serial lists while J and frequency were held constant. The results for two 
experiments are presented in Figure 7-11 along with those for J, already dis- 
cussed above. In both cases, serial recall learning was easier for high m than 
for low m lists, Although the effect of J appears to be greater than that of m in 
the second experiment, the Attribute by Attribute Level interaction does not 
reach significance. Thus it can be concluded that m and J have roughly equiva- 
lent effects in serial learning. 

The pattern of relations differs from that obtained in recognition memory 
and free recall, where J consistently proved to be more effective than m, and 
it was in fact doubtful whether the latter had any effect at all. Too little research 
has yet been done to warrant strong conclusions, but the data suggest that the 
implicit verbal associations indexed by m somehow facilitate the formation of 
interitem sequential associations. Perhaps this occurs because the associative 
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reactions evoked by a given list member do not mediate incorrect associations 
with items in remote serial positions. Until recently this would have seemed an 
illogical suggestion; it appears less so now in the light of Slamecka’s (1964) 
evidence that remote associations may play little if any part in serial learning, 
To the extent that this is so, the effect of m could be explained in terms of the 
facilitation of sequential associations between items through verbal mediating 
processes. 


MEANING AND SHORT-TERM MEMORY 


Before considering the effect of stimulus meaning attributes on short- 
term memory (STM), we must dispose of the problem of how STM is to be 
defined. The definition can be in either theoretical or empirical terms, but the 
former is a matter of considerable controversy, while the latter involves rather 
arbitrary decisions about what is “short,” etc. (cf. Melton, 1963; Postman, 
1964). The problem is illustrated by single-trial free recall, which is often 
regarded as a STM task, yet both STM and long-term memory (LTM) processes 
have been invoked to explain certain features of the performance data (see 
below). The definitional problem cannot be resolved here, and STM will simply 
be defined in terms of the tasks that have generally been used to investigate 
STM and that involve a test of retention within seconds or at most a few minutes 
after presentation of the items. Relevant theoretical issues will be discussed in 
the context of the research findings. 

Recent investigations of acoustic and semantic factors in STM provide an 
appropriate introduction to the issues because that research has raised the ques- 
tion of whether semantic factors are at all effective in STM. The subsequent 
sections on the effects of concreteness and other dimensions of meaning will 
show that the answer depends on the nature of the STM task, especially on 
whether it involves memory for items or memory for their order, 


Acoustic-Motor versus Semantic Factors in STM 


Conrad (1964) reported a study in which sequences of six letters of the 
alphabet were presented visually for immediate recall. The same letter vocabulary 
was used in a test in which the spoken letters had to be identified when heard 
in a background of white noise. The results showed a high correlation between 
letters confused in the listening test and letters confused in the recall test, 
despite the different input modalities in the two phases of the study. Subjects 
in both tasks confused letters that sounded alike, such as B, C, P, T and V. 
Conrad concluded from this that the memory trace in the immediate memory 
situation has an acoustic or verbal base. This finding has been repeatedly con- 
firmed for short-term memory (STM) tasks (e.g., Wickelgren, 1965), although 
there has been some uncertainty about whether the crucial variable is the 
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acoustic or motor component of the verbal trace. Hintzman (1965) presented 
evidence that the confusion errors in STM may be linked more to articulational 
similarities than to acoustic similarities, suggesting that storage and retrieval 
are based upon speech motor cues. Pinkus and Laughery (1967) investigated the 
role of both factors by varying the phonemic uniqueness and pronunciability of 
CVC strings in a standard memory span procedure. Both factors had significant 
effects, suggesting that the crucial memory code underlying STM is auditory- 
motor in nature, and either, or both, of the components could be functional, 
depending on which is made salient in the task. The findings from studies 
involving distinctive-feature analyses suggest even more generally that different 
combinations of acoustic and motor properties of sounds, as well as the ease 
with which the sounds can be labeled, can influence the overall accuracy and 
types of intrusion errors in immediate serial recall (e.g., Sales, Haber, & Cole, 
1968, 1969). In a recent review, Wickelgren (1969) argued that the data on 
the issue are inconclusive—the STM trace may be auditory or articulatory, or 
it could be in an abstract verbal system that is neither purely auditory nor purely 
articulatory. 

Whatever specific interpretation is adopted, it is clear that the above investi- 
gators have generally emphasized properties of the verbal representational system 
as being crucial in STM performance (cf. D. J. Murray, 1967, 1968). A related 
series of studies has explicitly contrasted such verbal acoustic (or motor) 
factors with semantic variables in STM. Baddeley (1964, 1966a) presented 
subjects with a series of five-word sequences for immediate sequential recall. 
In one condition, the sequences consisted of acoustically similar words such 
as mad, man, mat, cad, and can. In another condition, they consisted of words 
with similar meaning, such as big, long, broad, great, and tall. Control lists in 
each case consisted of comparable dissimilar words. The results of several 
experiments consistently showed large adverse effects of acoustic similarity. The 
effect of semantic similarity was also reliable but very small, being only about 
one-twelfth that of acoustic similarity. Formal similarity was also investigated, 
and it failed to have any effect. In other experiments (Baddeley, 1966b; Baddeley 
& Dale, 1966), the STM effect was confirmed, but long-term memory (LTM) 
was found to be impaired by semantic but not acoustic similarity. Baddeley 
(1966b, p. 308) summarized as follows: “It seems then that whereas STM relies 
very largely on acoustic coding and is relatively unaffected by the semantic 
content of the message to be stored, . . . LTM uses semantic coding extensively, 
. .. though not exclusively.” 

The above findings are important because they represent one kind of be- 
havioral evidence that STM and LTM obey different laws, at least in regard 
to interference in memory (cf. Adams, 1967, pp. 40-41). The general implica- 
tion is that semantic factors should not be effective in STM if interference is the 
major cause of forgetting. This is one implication that will be examined in the 
following sections. In terms of the present conceptualization of meaning, how- 
ever, Baddeley’s conclusion suggests that STM would not be affected by attributes 
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that define visual imagery in particular, since these are not related to the motor- 
acoustic speech code. More generally, STM performance should be unaffected by 
referential or associative meaning. Let us examine the facts. 


Imagery-Concreteness and STM 


Brener’s (1940) study has already been cited as showing no significant 
difference between concrete and abstract nouns in immediate memory span. 
This finding contrasts sharply with the effects of concreteness in the other 
memory tasks thus far considered, but it is consistent with Baddeley’s conclusion 
that semantic factors are ineffective in STM. 

The conclusion is not supported, however, by studies involving tasks other 
than memory span. Borkowski and Eisner (1968) investigated STM as a func- 
tion of noun concreteness using the distractor technique introduced by J. Brown 
(1958) and L. R. Peterson and M. J. Peterson (1959). In three experiments, 
subjects were visually presented with a series of trials, each involving a set of 
four or five nouns, mixed with respect to the concreteness level of the words 
in the set. To prevent rehearsal, each set was followed by a counting task until 
the signal for recall was given. Retention intervals up to 20 seconds were tested. 
The results generally showed significantly better retention for the more con- 
crete words, particularly in the second experiment. 


Picture-word comparisons Inferences concerning STM and LTM for 
pictures and concrete nouns are possible on the basis of serial position effects 
in free recall. A characteristic of free recall data from subjects who have had 
practice with the task is a serial position curve showing better recall for items 
occurring at the beginning and the end of the list during input (e.g., Murdock, 
1962). These are referred to as primacy and recency effects. The primacy effect 
is not well understood, but the recency effect is generally attributed to early 
recall of terminal input items (Tulving, 1968), The recency effect has been 
shown to be affected by experimental variables that do not affect the rest of the 
serial position curve. For example, the effect is reduced or washed out when 
recall is delayed for 30 seconds (Glanzer & Cunitz, 1966; Postman & Phillips, 
1965). 

Such data have been taken as strong evidence for two kinds of mechanisms 
in free recall. Waugh and Norman (1965) follow William James (1890) in 
distinguishing between primary memory and secondary memory. The former 
has limited capacity, and items in it are displaced unless they are rehearsed. 
With rehearsal, they may be transferred into secondary memory, which has 
greater storage capacity. The recency effect in free recall is assumed to involve 
both primary and secondary memory, while the prior asymptotic level of the 
curve reflects storage in secondary memory. Waugh and Norman appropriately 
refer to the retrieval of recent items as the “echo box” phenomenon, mentioned 
earlier. 
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Glanzer and Cunitz (1966) similarly distinguished between short-term and 
long-term storage mechanisms in free recall. The former is assumed to be 
involved in the recency effect, whereas the latter applies to the material recalled 
from the beginning of the list. Thus the U-shaped scrial position curve is assumed 
to be a composite of two output curves, one declining from the beginning to 
the end of the list, representing output from long-term storage; the other, rising 
from the beginning to the end, representing output from short-term storage. 

The serial position effect and its interpretation in terms of STM and LTM 
processes are relevant to data from the experiment by Paivio, Rogers, and 
Smythe (1968), discussed earlier, in which free recall was found to be higher 
for pictures than for their labels. The data for each of four trials were analyzed 
in terms of input serial position. Significant differences were obtained on the 
first two trials. The mean recall for pictures and words are presented in Figure 
7-12 as a function of input serial position, collapsed into five blocks of five items 
each. It can be seen that on the first trial the picture superiority involved a 
differential recency effect (significant for the last two serial position blocks). 
On the second trial, pictures were significantly superior in the first two blocks 
(primacy) and the final block of items (recency). For words, the shift from 
greater primacy on Trial 1 to greater recency on Trial 2 is analogous to Wing’s 
(1967) finding for two successive one-trial free recall lists. Wing suggested that 
subjects initially adopt a forward recall strategy, then switch to backward recall 
to capitalize on recency and minimize proactive interserial interference. 

An examination of item output order in the Paivio, Rogers, and Smythe 
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FIGURE 7-12. Recall scores for pictures (P) 
and words (W) on trials 1 and 2 as a function of input 
serial position. The higher recall for pictures from the 
end of the input list on trial 2 can be interpreted as a 
STM effect. From Paivio, Rogers, and Smythe (1968). 
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(1968) data indicated that such a shift occurred from Trial 1 to 2 in the case 
of both pictures and words, suggesting that the higher recall for pictures cannot 
be attributed to a different output strategy. The superiority of pictures in the 
case of terminal input items on Trial 1 and early input items on Trial 2 could 
mean that pictures are less susceptible to interserial interference or, more gen- 
erally, that pictures are more easily retrieved from LTM according to the Glanzer 
and Cunitz (1966) type of model. In addition, pictures are apparently better 
retrieved from STM, as indicated by the higher recall for recent pictures than 
for recent words on Trial 2. 

Further evidence on STM effects as a function of concreteness was recently 
obtained by Smythe and Paivio (unpublished). We used the L. R. Peterson and 
M. J. Peterson (1959) paradigm in a manner similar to Borkowski and Eisner 
(1968). Each trial involved presentation of a sequence of three items, these 
being homogeneous with respect to the type of item assigned to any given sub- 
jects. That is, one group received a series of trials with picture triplets, another 
with concrete nouns, and the third with abstract nouns, The results are shown 
in Figure 7-13 for the series of trials, where it can be seen that retention scores 
again were highest for pictures, next for concrete nouns, and least for abstract 
nouns. In addition, the typical proactive interference effect was obtained for 
all three stimulus types, with retention scores decreasing over the first three test 
triplets in particular (cf. Keppel & Underwood, 1962). The somewhat smaller 
proaction effect in the case of pictures is suggestive, but the Attribute by Trial 
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FIGURE 7-13. Short-term memory for sets 
of pictures (P), concrete nouns (C), and abstract 
nouns (A), showing proactive interference effect as 
a function of number of prior sets presented. 
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interaction was not significant. Thus the suggestion made above in relation to 
the Paivio, Rogers, and Smythe (1968) data, that pictures may be less sus- 
ceptible than words to proactive interference, was not confirmed by these data. 
Nevertheless, retention once more proved to be directly related to imagery- 
concreteness. 


A comparison of word imagery, m, and frequency in STM In another 
experiment, Paivio and Smythe (1971) compared noun 7 with m and fre- 
quency in the L. R. Peterson and M. J. Peterson (1959) task. Subjects were 
presented with a series of items varying on one of the three attributes while 
the other two were held constant. Each subject received only one type of 
material (e.g., Z varied with m and frequency constant), with four items per set. 
The results are presented in Figure 7-14. Noun / again had a highly significant 
positive effect, whereas the effect of m was nonsignificant (cf. Borkowski & 
Eisner, 1968); frequency had a significant and substantial negative effect. These 
striking results are in complete agreement with those obtained in the recogni- 
tion memory and free recall experiments discussed earlier. The frequency effect 
may be restricted to the mixed-set condition (i.e., high- and low-frequency 
nouns occurring in each set of four), inasmuch as Loess (1967) failed to 
obtain any effect of word frequency in the Peterson and Peterson task using 
sets of items that were homogeneous with respect to frequency level. The con- 
creteness effect is general, however, inasmuch as it appeared under homogeneous 
set conditions in the picture-word experiment described above and mixed-set 
conditions in the present experiment. It is clear from these findings that, if the 
Peterson and Peterson (1959) method qualifies as an STM task, certain semantic 
factors are strongly involved in such memory. 
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FIGURE 7-14, Short-term memory for sets of nouns varied in imagery (/), mean- 
ingfulness (m), and frequency (F) as a function of trials. From Paivio and Smythe (1971). 
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Other Evidence of Semantic Factors in STM 


Release from PI In 1963, Wickens, Born, and Allen reported a study 
in which proactive interference was generated by repeated trials on an STM 
task involving consonants as items. They then shifted to digits and observed 
what they termed “release from PI” (proactive interference), where the new 
information was recalled at approximately the same level as was obtained on 
the first trial of the series. In a subsequent series of studies (see Wickens, 1970, 
for a summary), the release phenomenon was demonstrated with shifts on vari- 
ous semantic dimensions. These have involved the Peterson and Peterson (1959) 
experimental paradigm. Subsequent to the build-up of PI via a series of trials 
with a word triad, a critical triad is presented that differs on some semantic 
dimension from the preceding series. Wickens and Clark (1968), for example, 
investigated the three Osgood dimensions of connotative meaning in this fashion. 
A series of three-word sets from one end of a dimension, such as words that are 
evaluatively negative, was presented for four trials. On the fifth trial, a triad 
from the opposite end of the dimension (e.g., evaluatively positive words) was 
presented. 

The results for the evaluative dimension are presented in Figure 7-15, where 
the release-from-PI phenomenon appears as an increase in percent correct on 
the fifth trial. Similar results were obtained with shifts from one extreme to the 
other on the potency and activity dimensions, as defined by the semantic dif- 
ferential. Wickens and Clark interpreted these results to mean that subjects 
encode verbal materials by some meaning characteristic associated with the 
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FIGURE 7-15. STM effects for experimental 
and control groups on the Evaluation scale. From 
Wickens and Clark (1968). 
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extremes of Osgood’s scales. Turvey (1968) questioned such an interpretation 
on the basis of his own data, which showed the release effect only when the 
preshift series was homogeneous with respect to the meaning dimension in- 
volved, although each series as a whole differed from the critical one in mean- 
ing. Nevertheless, the phenomenon does indicate a semantic influence on STM 
and is therefore consistent with conclusions from the studies of concreteness 
effects using the Peterson and Peterson procedure. 

One curious finding deserves special mention. Wickens and Engle (1970) 
reported a study in which the shift effect was investigated using high- and low- 
imagery words from the Paivio, Yuille, and Madigan (1968) norms. Although 
the high-imagery items were better remembered, the shift effect was not sig- 
nificant, On the other hand, a shift in Thorndike-Lorge frequency resulted in 
a substantial release from PI in another study (see Wickens, 1970). The dif- 
ferential effects contrast with the consistent positive effects of word imagery 
and the inconsistent effects of frequency in various memory tasks, suggesting 
that memory performance and release from PI are sensitive to different proper- 
ties of words. The absence of a shift effect for imagery led Wickens and Engle 
(1970) to conclude that concrete and abstract words are not encoded differ- 
ently, and that the superiority of the former in STM performance may be due 
instead to greater semantic overlap and hence greater interitem interference 
among abstract than among high-imagery items. Paivio and Begg (1970a) 
tested that interpretation by systematically varying noun imagery and interitem 
relatedness (associative overlap) within and between noun triads in the Peterson 
and Peterson paradigm. Although average overlap did not differ for the two 
classes, high-imagery nouns were again recalled better than abstract nouns. The 
only effect of overlap was an interaction of within- and between-triad overlap: 
High within-triad overlap facilitated recall when between-triad overlap was low. 
Paivio aand Begg concluded that differential interference attributable to interitem 
semantic or associative relatedness cannot account for the superior recall of high- 
imagery nouns in STM, and that differential availability of imagery as an alter- 
native memory code for concrete and abstract items remains the preferred inter- 
pretation. The paradoxical shift effects are not thereby explained, however, and 
a clear solution to the problem must await further evidence. 


Acoustic versus associative factors A number of studies have compared 
acoustic confusability and associative factors as predictors of STM. Since the 
latter involves the influence of the associative meaning of items in relation to 
other items, the comparisons are relevant to the general issue of meaning in 
STM. Baddeley, Conrad, and Hull (1965) found a highly significant correla- 
tion between the predictability of six-consonant sequences and STM. However, 
the study confounded sequential predictability with acoustic confusability. Con- 
rad, Freeman, and Hull (1965) corrected this by independently varying each 
factor. They obtained a highly significant effect of acoustic confusability, whereas 
sequential predictability was much less important, although its effect was sig- 
nificant. 
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J. F. Marshall, Rouse, and Tarpy (1969) investigated the same problem 
using an STM recognition task similar to that used by Underwood (1965) to 
investigate associative interference (see above). They presented 230 commonly 
used words to subjects auditorily. Early in the sequence, 35 “pivot” words were 
presented interspersed with buffer items. The rest of the list included one repeti- 
tion of each pivot word, its high associate, medium associate, synonym, and a 
rhyming word. The results showed that the mean frequencies of false recognitions 
were related to the nature of relationships to the pivot word in the order in 
which they are listed above: False positives were highest for the high associates 
of the pivot words and least for the rhymes. They concluded that associational 
coding plays a significantly greater role in STM than does acoustical coding. 
They agree with Conrad et al. (1965), however, that the coding method depends 
partly upon the material to be stored. An item is coded by arousing a cluster 
of both associatively similar items and acoustically similar items. The relative 
strength of the two types of code depend on the nature of the item, with asso- 
ciative coding dominating in the case of common words. Acoustical coding is 
presumably more important in the case of material such as consonant strings. 

The above conclusion needs qualification. It will be recalled that Baddeley 
(e.g, 1966a) obtained a much greater interference effect from acoustic than 
from semantic similarity using highly familiar words. This effect is opposite to 
that obtained by Marshall et al., who found significantly more recognition errors 
for semantically similar words than for the acoustically similar words. Since 
Baddeley did not vary the associative relationships among the word sequences, 
the relative effect of this variable cannot be evaluated, but the reversal for 
acoustic and semantic similarity factors in the two studies suffices to indicate 
that the nature of the material used is not the only important variable deter- 
mining the STM code. 

The other important factor appears to be the nature of the task. Almost all 
of the studies that have showed the dominance of the acoustic confusability 
effect in STM have used immediate sequential memory as the task (cf, Adams, 
Thorsheim, & McIntyre, 1969). Those showing semantic or associative factors 
to be important have predominantly used the Peterson and Peterson task, and, 
in the case of J. F, Marshall et al., recognition memory, While the Peterson and 
Peterson task could be used in such a manner as to involve sequential memory, 
this has not always been the case in the studies cited above; in any case, the 
number of items per set have generally been below memory span. Thus it may 
be that acoustic (or motor) factors predominate in immediate sequential mem- 
ory tasks, whereas higher-order meaning becomes dominant in nonsequential 
STM tasks, 


Summary and Conclusions Concerning Meaning and STM 


The empirical findings to date indicate that auditory-motor factors out- 
weigh semantic variables in their effect on sequential STM tasks, whereas the 
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reverse appears to be true in LTM. In other STM tasks, however, semantic 
factors assume greater importance, Thus retention in the Peterson and Peterson 
task is a positive function of imagery-concreteness, as it was shown to be in 
other tasks considered in previous sections. Other semantic factors, such as the 
Osgood dimensions of connotative meaning, have been shown to be important 
in STM using the release-from-PI phenomenon introduced by Wickens (1970) 
and his collaborators. Interitem associative and synonymity relations proved to 
have greater effects than rhyme relations in recognition memory. 

These findings can be analyzed in terms of the levels-of-meaning approach 
we have been following. The immediate memory span task presumably depends 
particularly on factors related to the verbal representational level of meaning, 
i.e., auditory-motor factors. Their influence is reflected particularly in the acous- 
tic and articulatory effects that have been observed, where confusions presum- 
ably are based on similarities at the level of representational meaning, Other 
evidence of the involvement of factors at this level appears in studies showing 
the importance in sequential memory of chunking letter or digit elements into 
higher-order pronounceable units (Pinkus & Laughery, 1967), or into fre- 
quently used digrams (Howe, 1967), or grouping them by rehearsal into 
optimal (three-digit) chunks (Wickelgren, 1964). All of these presumably 
involve factors affecting the availability of functional units of different sizes 
within the verbal representational system. 

Higher-order meaning, such as referential imagery and verbal associative 
reactions, apparently become important in nonsequential tasks, and “pictur- 
ability” appears to contribute to retrieval in its own right. That is, it facilitates 
retention beyond what can be explained on the basis of verbal codability alone, 
otherwise there is no reason why pictures should be remembered better than 
concrete words in the Peterson and Peterson task. This argument echoes what 
has already been stated in relation to recognition memory and free recall. 

We turn now to a study that permits us to evaluate both sequential and non- 
sequential task performance in the context of the dual-coding model. 


THE DUAL-CODING HYPOTHESIS AND MEMORY 


Recall that the dual-coding hypothesis assumes that imaginal and verbal 
processes are differentially available as memory codes for abstract words, con- 
crete words, and pictures. The image code increases in availability uniformly 
over the three levels, whereas the verbal code is highly available as a repre- 
sentational response to words but somewhat less available as a verbal referen- 
tial (labeling) response to pictures. These assumptions have been supported 
by latency measures of the arousal of the two processes (Chapter 3), which 
are particularly relevant to the rate manipulation introduced as one of the 
experimental variables in the experiment to be considered. The other relevant 
feature of the hypothesis is the distinction between sequential and parallel proc- 
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essing—the verbal system is specialized for sequential processing; the image 
system, for parallel processing in the spatial sense but not for sequential proc- 
essing. 


Deductive Consequences and a Test of the Model 


The implications of the theoretical analysis were tested by Paivio and 
Csapo (1969) by varying the availability, or accessibility, of the two memory 
codes along with the necessity of sequential processing in the memory task. 
Availability was manipulated by varying stimulus concreteness and rate of 
presentation. Since words can be read faster than objects can be named, the 
arousal of the verbal memory code can be prevented during input in the case 
of pictorial stimuli without eliminating it in the case of words by using a suf- 
ficiently fast rate of presentation. That is, at a fast rate the subject can read a 
word without having time to label a picture. The arousal of referential or asso- 
ciative images to concrete or abstract words would also be interfered with by 
the fast rate. 

Given a discrete stimulus series without any intrinsic serial order, it follows 
from the hypothesis that memory should be poorest at a very fast rate for pic- 
ture stimuli in memory span and serial learning, which require serial processing. 
Pictures should not suffer even at a fast rate in free recall and recognition mem- 
ory tasks, however, since serial order information need not be retained and the 
appropriate verbal labels presumably can be retrieved from concrete memory 
images after the stimulus series has been presented. At a slower rate, where the 
subject can supply a verbal label, picture stimuli should not suffer relative to 
words even in the serial processing tasks, and they would be expected to surpass 
words in the free recall and recognition tasks, presumably because the high 
availability of both codes enhances the probability of their retrieval. No dif- 
ference would be expected between concrete and abstract words on any task at 
the fast rate, since only the verbal code can be utilized. At the slower rate, how- 
ever, the concrete should exceed the abstract in free recall, recognition, and 
serial learning because of the arousal of associative imagery, which can enhance 
unit retrieval or the formation of higher order units over trials, but not in memory 
span, which involves only immediate memory for serial order and is presumably 
affected only by the availability of the verbal code. A corollary prediction is 
that variation in rate should have the greatest effect generally on memory for 
pictorial stimuli and the least effect on abstract words. 

The experimental test of the predictions involved the presentation of a nine- 
item list (cf. Figure 7-6, above) of familiar pictures, their concrete noun labels, 
or abstract words over a series of trials at either a fast rate (5.3 items/sec.) or 
a slow rate (2 items/sec.), in one of the four memory tasks. These particular 
rates were selected on the basis of pilot research and information concerning 
naming and reading response latencies (see Chapter 3) and temporal factors 
in perceptual and short-term memory tasks (Aaronson, 1967). The faster rate 
was such that subjects had insufficient time to label the pictures implicitly, but 
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could easily recognize them as well as implicitly read the words. At the slower 
rate, the pictures could be implicitly labeled without difficulty. 

The results were remarkably consistent with the predictions. The rate effect 
was significant overall, and a double interaction of rate by stimulus attribute 
indicated, as predicted, that the effect was clearly greatest for pictures and 
least for abstract words. The double interaction was further qualified by a 
triple interaction of rate, stimulus attribute, and task, which is presented in 
Figure 7-16. A series of comparisons revealed the following effects. Consistent 
with predictions, memory span and serial learning scores were significantly 
poorest for pictures at the fast rate. At the slow rate, pictures remained inferior 
in memory span, although none of the differences between stimulus types was 
significant. By contrast, pictures, along with concrete words, were superior to 
abstract words in serial learning, which is a complete crossover from the fast 
rate. The effects for free recall and recognition memory were similar to each 
other and differed from the patterns for the serial memory tasks: At the fast 
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FIGURE 7-16. Mean number of correct responses in 4 memory tasks 
for pictures (P), concrete words (C), and abstract words (A) at two presenta- 
tion rates. From Paivio and Csapo (1969). 
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rate, none of the differences between stimulus types was significant within either 
task; at the slow rate, pictures were remembered best, abstract words most 
poorly, and concrete words were intermediate, as in other free recall and rec- 
ognition experiments described earlier in this chapter. Finally, the effect of 
presentation rate was significant for pictures on all tasks; for concrete words in 
memory span, serial learning, and marginally in free recall; and, for abstract 
words, only in serial learning. 

In summary, memory for pictures tended generally to suffer at the fast rate, 
but the effect was significant only in the sequential memory tasks, presumably 
because the verbal code essential to performance was least available. The slow 
rate benefited picture memory most, particularly in the learning tasks, pre- 
sumably because both memory codes were increasingly available at that rate 
over trials. Memory for abstract words was least affected by rate, presumably 
because only (or mainly) the verbal code was involved. 

The contrasting effects of pictures and words in nonsequential and sequen- 
tial tasks is strikingly illustrated by further data. The number of new items cor- 
rectly recognized as new in the test trial of the Paivio and Csapo recognition 
memory task were separately analyzed as a function of stimulus attributes and 
rate. The results are plotted in Figure 7-17, which shows that pictures were 
superior to words at both the fast and the slow rate. Since the verbal code was 
presumably not available during fast input in the case of pictures, the finding 
provides strong evidence that some aspects of stimulus information are better 
retained in the visual image code than in the verbal memory code alone. Although 
they did not include words in their experiment, Potter and Levy (1969) simi- 
larly found that new distractor items were rarely identified incorrectly as old 
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FIGURE 7-17. Mean number of 
items correctly recognized as “new” in the 
recognition memory task as a function of 
stimulus type and presentation rate. From 
Paivio and Csapo (1969). 
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in a test of recognition memory for pictures, even when the old items had been 
presented at rates as fast as 8 per second. 


Sequential memory without verbal responding The deficiency of im- 
agery in memory for temporal order was confirmed in a further study (Paivio 
& Csapo, unpublished), which did not require the subjects to respond verbally. 
The items were again presented sequentially at fast or slower rates. Memory 
for temporal order was tested using a discrimination-of-recency task (cf. Fozard 
& Lapine, 1968; Yntema & Trask, 1963) in which two items from the list were 
presented and the subject was required to indicate which had occurred more 
recently in the input list. Different degrees of item separation were sampled, 
and discrimination generally improved as separation increased. The relevant 
finding in the present context, however, was that pictures were significantly 
inferior to words at the fast rate but not the slower rate (see Figure 7-18), 
paralleling the results for immediate memory span. 

Precisely the same pattern of results emerged in another experiment that 
involved a serial reconstruction task, i.e., following list presentation, the sub- 
jects attempted to reconstruct the input order of items by placing blocks con- 
taining the stimuli in spatially ordered slots representative of their temporal 
sequence. The results for both rates are shown in Figure 7-18 along with those 
for the recency discrimination experiment. 

Quite different results have been obtained with slower rates of presentation, 
at least in the recency discrimination task. Fozard and Lapine (1968), using 
a self-paced procedure, and Fozard (1970), using a rate of 1.6 items per sec- 
ond, found discrimination of recency to be better for pictures than for concrete 
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FIGURE 7-18. Mean number of correct responses in discrimination of 
recency and serial reconstruction tasks for pictures (P), concrete nouns (C), and 
abstract nouns (A) at fast (5.3 items per sec.) and slower (2 items per sec.) rates 
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nouns. Perhaps subjects can make effective use of both verbal and nonverbal 
information available in pictures at the slower rates, but how this might be done 
remains obscure at the moment. 

The general conclusions from the foregoing data are that the concrete (visual) 
memory code can indeed function efficiently in the storage of nonsequential, 
nonverbal item information (which can be verbally retrieved), whereas the 
verbal code is efficient for storing sequentially ordered information. Given suf- 
ficient time for their evocation on a given trial, and repeated learning trials, 
the two codes apparently summate in their facilitative effect on information 
retrieval, as indicated by the picture, concrete word, abstract word ordering of 
memory scores in free recall, recognition memory, and serial learning. This may 
also be the case in recency discrimination at slow rates. These data therefore 
support the information (or code) redundancy interpretation of the facilitative 
effect of concreteness in those tasks, although the nonverbal code alone appar- 
ently contributes to the superiority of pictures in recognition memory, at least 
in regard to the occurrence of false positives. 


Relevance to Current Theoretical Conceptions and Issues 


As stated at the outset, the dual-coding model was not intended to be a 
complete theory of memory, and a more formal and detailed theoretical state- 
ment therefore remains to be developed. Even as it stands, however, the model 
has considerable scope and power. There appears to be no obvious alternative 
current model that provides a satisfactory account of the range of data discussed 
here, and certainly none that would have generated the predictions that were 
made and experimentally confirmed. The greatest deficiency of contemporary 
theoretical and empirical approaches to memory is that they have been con- 
cerned almost entirely with auditory-motor verbal memory. This is most appar- 
ent in the case of conceptions of short-term storage, or primary memory (¢.g., 
see the summaries by Adams, 1967; Atkinson & Shiffrin, 1968; Murdock, 
1967b), but it also applies to long-term or secondary memory storage, Atkin- 
son and Shiffrin, for example, state that long-term memory clearly exists in 
other modalities, but the lack of data forced them to restrict their attention pri- 
marily to the “auditory-verbal-linguistic store” in their discussion of long-term 
storage. It may be that the dual-coding hypothesis and the data relevant to it 
can be encompassed by expanded versions of any of the contemporary models 
of memory (Norman, 1970), but this remains to be demonstrated. 

It is possible to examine the adequacy of some of the assumptions of recent 
theoretical approaches to memory when applied to the Paivio and Csapo data. 
One generalization that has already been noted is that representation in STM 
is through an auditory or motor speech code. This conclusion is supported by 
the acoustic and articulatory confusion effects obtained in STM studies dis- 
cussed earlier, as well as by sensory-modality effects. Retention in a variety of 
STM tasks is generally better with auditory than with visual presentation (¢.g., 
Craik, 1970; Dornbush, 1968; Mackworth, 1964; Margrain, 1967; Murdock, 
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1967a, 1968; D. J. Murray & Roberts, 1968). This finding is consistent with 
the interpretation that the verbal representational system is more directly aroused 
by auditory input because the system itself involves the auditory receiving areas. 
The auditory superiority diminishes at slow rates of presentation and as a func- 
tion of age, presumably because subjects in both cases are better able to read 
and rehearse items at the time of perception (cf. Murray & Roberts, 1968). 
These data can be readily incorporated into the dual-coding model presented 
here: The verbal code is more available, or accessible, when the verbal stimulus 
is auditory than when it is visual. 

The modality effect obviously cannot account for the picture-word memory 
data in any explicit sense, inasmuch as input modality was always visual. Thus 
the effect is relevant here only in the same sense as the acoustic confusion data 
are relevant; both implicate the verbal symbolic system in STM. The inferiority 
of pictures in immediate memory span, discrimination of recency, and serial 
construction at the fast rate can be explained in terms of the availability of the 
verbal code, but none of the instances in which pictures are superior to con- 
crete words and the latter to abstract words can be explained in terms of verbal 
memory (short- or long-term) alone. Another coding system must contribute 
its effect; and here it is insufficient to say merely that a visual code is involved, 
since the modality data tell us that visual memory is inferior to auditory memory 
when the stimuli are words. The visual code is superior only in the storage of 
concrete (object) information, as suggested relatively directly by pictures, or 
indirectly (associatively) by concrete words, Moreover, it is superior only when 
immediate memory for temporal or sequential information need not be retained. 

The situation is analogous to what Brooks (1968) suggested in discussing 
the “boundaries” of the hypothetical symbolic systems associated with visual 
and speech monitoring in perceptual tasks (see Chapter 5); the two memory 
codes cannot be identified in a simple and direct manner with traditional sensory 
channels. The image code is visual in the studies considered, but it is specialized 
for nonverbal information, not visual word-images. Conversely, the verbal code 
cannot be functionally equated with the auditory modality, although that mo- 
dality may be an important component of the verbal system. The point was 
emphasized in the context of research on acoustic confusability in STM tasks 
and it is reinforced by data from an experiment by Warren, Obusek, Farmer, and 
Warren (1969). They found that the temporal pattern of successively pre- 
sented nonverbal sounds, such as hisses, buzzes, and tones, could not be rec- 
ognized, although the individual stimuli were readily perceived. The result 
contrasts with the efficiency of the verbal system in sequential memory tasks and 
indicates that this efficiency cannot be attributed to “auditory memory” in gen- 
eral, Whatever the contribution of the auditory system to sequential memory, 
it appears to be specific to verbal stimuli. The nonverbal sounds investigated by 
Warren et al. behaved much like pictures presented at a fast rate in the Paivio 
and Csapo (1969) experiment in that order information was poorly retained 
in each case, apparently because of the unavailability of the verbal code. Thus 
we are led once more to emphasize the functional distinctions between verbal 


240 IMAGERY AND VERBAL PROCESSES 


and nonverbal symbolic modalities rather than auditory and visual sensory 
modalities, while at the same time recognizing that symbolic and sensory modes 
are partially correlated. 


Relation to Other Multimode Approaches to Memory 


Although formal theoretical statements concerning the attributes of vis- 
ual memory are lacking, others have presented views on multimodal or multi- 
component memory systems that are relevant here. Wallach and Averbach 
(1955) proposed multiple-memory modalities corresponding to the sensory mo- 
dalities, but they also recognized possible distinctions involving symbolic modes 
inasmuch as they contrast verbal and visual memory. They obtained evidence 
that such multiple traces enhance recall and recognition but also found that 
recognition depends on the similarity between the perceptual modality involved 
in the recognition test and the memory modality of the previous experience (cf. 
Murdock, 1967a). The experimental tests involved only verbal material, how- 
ever, with backward reading of a visually presented word serving as the visual 
memory condition on the assumption that only visual traces would be func- 
tionally useful in that condition. Nevertheless, their general reasoning can be 
extended readily to picture-word comparisons. 

Bower (1967) proposed a multicomponent model of the memory trace in 
which the trace is assumed to consist of different components that together 
can be expressed as a multicomponent vector. In that paper, Bower made no 
distinctions in terms of symbolic modalities, but imagery presumably could be 
incorporated into the model, particularly in view of his own recent interest in 
the phenomenon (Bower, 1969). 

Underwood (1969) has recently presented a comprehensive multidimensional 
approach in which memory is viewed as a collection of attributes that serve to 
discriminate one memory from another and to act as retrieval mechanisms for 
a target memory. The attributes he identified are temporal, spatial, frequency, 
sensory modality, associative nonverbal (including visual imagery), and asso- 
tiative verbal. Underwood's conception of memory is generally compatible with 
the views presented in this book, although the present approach is less neutral 
theoretically in that many of the specific attributes discussed by Underwood 
are viewed here as functional components of more general verbal and nonverbal 
symbolic systems. 

The following contributions are also directly relevant here. Koen (1966) 
elaborated on Bruner’s (1964) theory of multiple modes of representation and 
obtained experimental evidence that enactive, iconic, and verbal coding all con- 
tributed to the recognition of pictorial stimuli. R. L. Taylor and Posner (1968) 
used a recognition memory procedure in which a set of three upper-case alpha- 
betic letters was presented and subjects were subsequently required to indicate 
whether or not a single “probe” letter was the same as any of the three letters 
originally presented. The use of visual and verbal (name) codes was manipu- 
lated by presenting the probe letter in upper case or in lower case (forcing the 
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use of a name code), as in the classification experiments discussed in Chap- 
ter 5, The results led Taylor and Posner to conclude that the visual memory 
code is organized to represent the environment spatially, whereas the verbal 
code is organized so that at any point in time items are retrieved in a fixed 
order. Their proposal is obviously consistent with the model presented here. 
Finally, Brook’s (1968) distinction between visual and linguistic symbolic 
modalities, previously discussed in relation to perception, is equally pertinent in 
the context of memory phenomena. 

All of the above views share common features with the present model, al- 
though they are individually narrower in scope. Thus none of them includes 
within a single testable model assumptions concerning different levels of imaginal 
and verbal meaning, and specified functional distinctions between two symbolic 
(memory) systems that are coordinated to the meaning dimension. The integra- 
tive and heuristic value of the model has been amply supported, although it 
obviously remains in need of further detailed elaboration with respect to the 
functional properties of the two postulated memory codes. 


Relation to the Mnemonic Systems 


It is appropriate also to note the relevance of the present findings to 
the ancient mnemonic systems. One assumption of those systems has been con- 
sistently supported: Concrete objects are particularly easy to remember, Other 
assumptions at the very least require qualification. Simonides assumed that the 
visual modality is superior to the auditory, and his early followers accepted this 
view even in regard to memory for words. It turns out empirically, however, 
that words are better remembered when presented auditorily rather than vis- 
ually. Visual memory is superior only if we interpret it in the sense of visual 
memory for concrete objects, but this conclusion, too, must be qualified, since 
it does not hold for sequential tasks, especially at very fast rates. However, 
visual imagery appears to contribute even to serial learning when items are 
presented at a moderate rate (e.g., two items per second), suggesting that the 
ancient assumption concerning the efficiency of visual imagery in memory was 
generally correct. 


Untested Implications of the Model 


The need for factual information has been emphasized at various points 
throughout the chapter, but data are most notably lacking on the implications 
of the crucial distinction between the spatial- and sequential-processing capaci- 
ties of the two coding systems. Spatial information was not a salient feature of 
the memory tasks considered in this chapter except in the sense that pictured 
objects are spatial entities. The functional uniqueness of the image system 
should be revealed most clearly by studies that permit such objects to be or- 
ganized into spatial compounds. Such organization would be expected to enhance 
memory for objects more than for words, since the verbal representational sys- 
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tem presumably integrates words into higher-order units temporally (sequen- 
tially) rather than spatially. 

Comparisons of memory for words and objects under successive and simul- 
taneous presentation conditions would be a straightforward approach to the 
problem, but relevant research is sparse and what there is provides only incom- 
plete information because the experimental designs have not included all of 
the conditions that would be of interest here. For example, McGeoch and 
Whitely (1926) investigated immediate recall after a brief exposure to an array 
of pictured objects, but they did not compare this with successive presentation 
or similarly presented words. Recently, L. M. Horowitz, Lampel, and Takanishi 
(1969) found that nursery school children remembered sets of pictures or 
objects best if they were unitized into a “scene,” next best if they were simul- 
taneously presented in a row, and most poorly if they were presented succes- 
sively on the same spot. The superiority of the unitized condition did not depend 
on naming in the case of objects (although it did in the case of pictures), sug- 
gesting that spatial integration particularly benefits memory for nonverbal stim- 
uli. Uncertainty remains, however, since we do not know how memory for 
printed words would be affected by an appropriate spatial arrangement, as 
compared to the successive presentation, of such stimuli. 

The significance of the distinction between spatial and sequential integration 
comes up more explicitly as an issue in theoretical approaches to associative 
learning, which has been investigated most often using the paired-associate 
learning design or extensions of it. The issues and the research will be con- 
sidered in the next chapter and the ones that follow. 


SUMMARY 


Of the stimulus attributes considered in this chapter, imagery-concrete- 
ness is the best predictor of memory performance in tasks such as recognition 
memory and free recall, which require the retention of item information. The 
number of items correctly remembered in such tasks uniformly increases from 
abstract words, to concrete words, to pictures. This does not occur in tasks such 
as immediate memory span and discrimination of recency, which principally 
involve memory for the order of the items. These findings are generally con- 
sistent with the view that either images or words, or both, can serve as effective 
memory codes for the retrieval of item information. Nonverbal images may 
suffice in recognition memory, which does not require a verbal response, but 
the verbal code must be stored along with the image, or be retrievable from it, 
in the case of tasks such as free verbal recall, which require a verbal response. 
The hypothesized differential capacity of the two coding systems for sequential 
processing is implicated in the sequential memory tasks: The verbal code is 
essential to performance in such tasks because it is specialized for sequential 
processing, whereas the image code is not. This hypothesis was most strongly 
supported by the finding that sequential memory for pictures was inferior to 
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that for words at a very fast rate of presentation, which presumably prevented 
implicit labeling of the pictures without preventing reading of the words. 
Other dimensions of meaning generally showed weaker and less consistent 
relations to memory performance. Negative relations have been consistently 
obtained for word frequency in recognition memory: Rare words are easier to 
recognize than familiar ones. In free recall, the results for frequency are incon- 
sistent and perhaps dependent upon the concreteness of the items; in one experi- 
ment, for example, frequency was positively related to recall when the items 
were concrete but negatively when they were abstract. Verbal referential mean- 
ing and associative meaningfulness are also inconsistent in their effects, some- 
times showing positive relations, sometimes none, and sometimes negative re- 
lations to amount remembered. The variable effects are poorly understood, but 
verbal associative interference seems to be an important factor throughout. Es- 
pecially in recognition tasks, strong pre-experimiental associations between correct 
and incorrect items can result in incorrect responses (false positives). Similar 
processes may operate in free recall, perhaps through organizational mechanisms. 
The theoretical interpretations require elaboration, particularly in regard to 
the role of memory mechanisms operating during storage, retention, and retrieval 
of information in memory. It remains to be determined whether the findings and 
the dual-coding hypothesis can be incorporated into contemporary memory 
models without severe modifications in the latter, The postulated capacity of the 
image system for processing and storing spatial information also needs systematic 
investigation in relation to the kinds of memory tasks that were the concern of 


this chapter. 


8 


Meaning and 
Associative Learning 


This chapter is concerned with the effects of the various dimensions of 
stimulus meaning on associative learning and memory, and with the functions 
of imaginal and verbal processes in such learning, as inferred from the observed 
effects, Attention again centers on the imagery value or concreteness of items 
because that attribute provides the only semantic definition of imagery as a 
process. The major contrasting variable in the empirical-theoretical debate will 
be verbal associative meaningfulness, which defines the availability of implicit 
verbal reactions that could serve as mediators of associations between items, 
but comparisons will also be made with numerous other attributes in order to 
isolate the primary semantic correlates of associative learning. It can be said 
in anticipation of the data that imagery-concreteness turns out to be singularly 
effective as a stimulus attribute. The theoretical interpretation of that effect 
accordingly becomes the focal problem of the chapter. 

Since the relevant research has involved the paired-associate learning para- 
digm almost exclusively, its essential features will be outlined briefly, along with 
some of the descriptive conventions associated with it (for more detailed infor- 
mation, see, e.g., Deese & Hulse, 1967; Goss & Nodine, 1965; Hall, 1966). The 
learner is presented with a series of stimulus-response (S-R) pairs, for example, 
house-pencil, and ocean-tree. His task is to learn the association so that, given 
the stimulus term alone (e.g., house), he will be able to respond with the appro- 
priate response term (pencil). Two basic procedures have been used, the antici- 
pation method and the study-test, or recall, method. In the anticipation method, 
the stimulus terms and S-R pairs alternate in the presented list and the subject 
is required to anticipate the response when the stimulus term appears. The 
correctness of his response is confirmed or disconfirmed by the subsequent 
appearance of the S-R pair. In the study-test or recall method, all of the S-R pairs 
are first presented, usually one pair at a time, followed by the recall or test trial, 
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during which the stimulus terms alone are presented and the learner attempts 
to provide the correct response to each. Over a series of trials, the study and 
test phases are alternated, usually with the order of the S-R pairs and stimulus- 
terms varied from trial to trial. Comparisons of the two procedures (e.g., Cofer, 
Diamond, Olsen, Stein, & Walker, 1967; Goss & Nodine, 1965) have yielded 
no important differences that would affect the conclusions to be made here. 
Therefore, the distinctions will not be discussed except to point out that the 
recall method has the advantage of being easily adapted to group testing pro- 
cedures. 

What features of the paired-associate task distinguish it from those con- 
sidered in the last chapter? The explicit emphasis on the formation of associations 
is not a strong distinguishing feature, inasmuch as interitem associations of 
some kind are required in serial learning and memory span, and appear to play 
an organizational role in free recall as well. A more important feature appears 
to be the clear functional distinction between stimulus and response members 
of the paired associates. One member is explicitly designated as the stimulus in 
the sense that it functions as a retrieval cue for the to-be-remembered response 
term during the anticipation or test trial. To the extent that a similar distinction 
is valid in serial learning (as noted in the last chapter, there is some question 
presently concerning the nature of the functional stimulus in that task), the stim- 
ulus and response functions of items are confounded, each item except the first 
and last serving in each capacity during learning. Other list items presumably 
can function as retrieval cues in free recall, but such cues are entirely implicit 
at least in the case of the initially recalled items. In recognition memory, the 
items may be said to serve as their own retrieval cues, but the stimulus-response 
distinction does not apply in the analytic sense. Thus, although associative 
processes and retrieval cues are presumably involved in all of these tasks, paired- 
associate learning is unique in the sense that each to-be-remembered item has 
associated with it another item whose sole function is to serve as a cue or 
reminder. This feature has certain analytic advantages that will become apparent 
in later theoretical discussions. 

The theoretical interpretation of paired-associate learning is an interesting 
problem in its own right (see Battig, 1968), but the various views on the prob- 
lem will be considered here only to the extent that they bear on specific issues 
that concern us. Generally this will be done in the context of relevant studies, 
but one analytic convention deserves mention at the outset. Underwood and 
Schulz (1960) presented a detailed analysis of paired-associate learning as a 
two-stage process, namely, response learning and association. The former in- 
volves learning to produce the response as an integrated unit, which is particu- 
larly important when the response term is unfamiliar or otherwise difficult to 
emit. The associative stage involves learning the appropriate S-R linkage. Be- 
cause we will be mainly concerned with situations involving familiar words and 
pictures, much of the attention here will be on the associative stage, but response 
learning becomes an important consideration from time to time. 


Meaning and Associative Learning 247 


THEORETICAL ORIENTATION 


The major theoretical framework for the analysis of the findings is an 
imagery hypothesis that combines aspects of the ancient views on mnemonic 
imagery with the imagery component of the two-process theory of meaning. 
This will be contrasted with a conventional verbal mediational interpretation of 
the effects of meaningfulness in paired-associate learning. 


Item Imagery and the Conceptual-Peg Hypothesis 


The classical mnemonic systems shared with associationism generally 
the fundamental assumption that the recall of one idea will prompt recall of 
another with which it has been associated. Moreover, it assumed that ease of 
association is related to the concreteness of the to-be-associated events, particu- 
larly that of the recall cue. This view was explicitly stated by Quintilian and 
accepted by later mnemonists such as Feinaigle (1813), who suggested that, 
“Sensible objects have a powerful effect in recalling to mind the ideas with which 
it was occupied when those ideas were presented” (cf. Chapter 6). This assump- 
tion was extended implicitly to the level of word meaning, since the names of 
objects were proposed as cues for the arousal of the images that were to serve 
as memory localities for to-be-remembered items of information. The assump- 
tion apparently persists also in the more contemporary rhyming mnemonic tech- 
nique (Chapter 6) in which the items one-bun, two-shoe, and so forth, serve as 
associative aids or memory “pegs” for to-be-remembered items. The peg words, 
bun, shoe, tree, etc., are relatively concrete and high in their image-arousing 
value, and this feature may be important to the efficiency of the mnemonic 
technique independent of the instructions to make use of imagery. 

The above reasoning can be extended directly to the analysis of the effects 
of concreteness and imagery in a standard paired-associate learning task. Con- 
sider the situation where both members of a pair are highly familiar concrete 
nouns, such as house-pencil, and the learner is told that he is to associate the 
two so that, given one member of the pair, it will remind him of the other. 
Because of their strong imaginal meaning, the nouns would tend to arouse 
images readily, and the subject may therefore attempt to associate the two by 
generating a compound image of a house and a pencil in some kind of spatial 
relationship. During recall, when “house” is presented alone, it may redintegrate 
the compound image from which the response “pencil” could be retrieved. If 
this analysis is valid, it follows that the ease of learning a stimulus-response 
association would depend on the image-arousing value of both members of the 
pair, but that of the stimulus member will be relatively more important. The 
imagery value of both stimulus and response would contribute to the formation 
of the compound image when the two are presented together on the study trial. 
On recall trials, however, when the stimulus is presented alone, its image- 
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arousing value would be particularly crucial because the stimulus must serve 
as the cue that redintegrates the compound image from which the response 
component can be retrieved and recoded as a word. This theory has been meta- 
phorically termed the conceptual-peg hypothesis of paired-associate learning 
(Paivio, 1963), according to which the stimulus term functions as a “peg” to 
which its associate is hooked during learning trials and from which it can be 
retrieved on recall trials. The more concrete the stimulus, the more “solid” it is 
as a conceptual peg and the better the recall. 

The chief empirical implication of the hypothesis is that variation in the con- 
creteness or imagery value of stimulus terms should have a greater effect on 
associative learning than the same degree of variation in the concreteness of 
response terms. Note carefully that this prediction applies to the standard paired- 
associate learning situation in which the stimulus and response functions of pair 
members are explicitly distinguished. The conceptual-peg hypothesis is essen- 
tially a retrieval theory—a high-imagery item is especially effective as a retrieval 
cue for the to-be-recalled associate. The concreteness of the nominal response 
is assumed to be relatively less important during the recall stage, but the forma- 
tion and the storage of the compound-mediating image during the study trial 
presumably depend equally on the concreteness of both members of the pair. 
It will be seen later that this distinction has important implications when the 
standard paired-associate learning procedure is modified, e.g., when the “re- 
sponse” member is presented as the retrieval cue in a test of backward asso- 
ciation, or when a recognition rather than a recall test is used to evaluate 
associative learning. Other implications of the imagery-mediation theory will 
be discussed later in the context of relevant research. 


Meaningfulness and Verbal Processes in Associative Learning 


The imagery hypothesis contrasts with an alternative approach to the 
role of meaning in associative learning, which has stressed measures of verbal 
associative meaningfulness (e.g., Noble’s m; see Chapter 3) as the appropriate 
empirical variables, and verbal processes as the underlying mechanisms. Typi- 
cally, studies using such measures have found that pairs are easier to learn 
when they are high in meaningfulness, and that the meaningfulness of the 
response term is more potent than that of the stimulus term (Goss & Nodine, 
1965; Underwood & Schulz, 1960). Note that the differential response effect 
contrasts with the prediction from the conceptual-peg hypothesis, which assumes 
that concreteness has more weight on the stimulus side. The response effect 
has generally been attributed to the availability of verbal responses during the 
response learning stage. How the defining attribute itself, i.e., the number of 
implicit associations an item evokes, could influence response availability has 
not been stated (cf. Goss & Nodine, 1965, p. 119), and Underwood and Schulz 
(1960) in fact concluded that number of associations was not a relevant attribute 
at that stage. They preferred instead to emphasize emitted frequency (i.e., how 
often the response unit has been produced by the subject in the past) as the 
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critical attribute, although their own experimental evidence was equivocal on 
the issue. From the present viewpoint, the question is whether the response 
effect can be attributed to verbal associative or representational meaning. To 
the extent that number of associations per se is relevant, associative meaning 
could be involved. To the extent that frequency or other measures of unit avail- 
ability are effective, representational meaning would be implicated. Some evi- 
dence bearing on the problem will be reviewed presently, although the issue 
is not a central one here because the studies that concern us most have generally 
used highly available units such as real words, and response learning is there- 
fore relatively unimportant. In contrast, the traditional research on meaningful- 
ness has usually involved nonsense syllables, at least as low-meaningful units, 
and it is not surprising that response integration is critical to learning. 

The effect of meaningfulness during the associative stage of learning has 
been discussed in terms of the availability of implict verbal associations as 
potential mediators of stimulus-response connections. For example, the associa- 
tive probability hypothesis, proposed by Underwood and Schulz (1960, p. 296), 
states that the greater the number of associates elicited by an item, the greater 
the probability that one of these will link up with another item. Underwood 
and Schulz assumed further that associates elicited by either the stimulus or 
the response member could contribute to the associative probability—they may, 
“in a manner of speaking, ‘throw out’ associates in an effort to find one that is 
common to both” (p. 296). This analysis emphasizes the facilitative effect of 
mediators that are common to the stimulus and response members of a given 
pair, but Underwood and Schulz (1960, p. 46) also recognize the interference 
paradox of associative probability, namely, that an increased number of implicit 
associations may lead to incorrect associations as well. We shall have occasion 
to say more about the paradox later. 

The parallels and contrasts between the imagery-mediation and associative 
probability hypotheses are readily apparent. Both emphasize associative proc- 
esses evoked by pair members as potential mediators of stimulus-response con- 
nections, but one emphasizes nonverbal imagery while the other stresses verbal 
processes. Both infer the processes from relevant item attributes, concreteness 
being the defining attribute in the case of imagery theory, and verbal associative 
meaningfulness in the case of associative probability. Both stress the importance 
of the availability of the potential mediators, but the image hypothesis assumes 
that the latency or ease of image arousal is the crucial factor, whereas associative 
probability puts the emphasis on the number of available associations. The 
image theory emphasizes the spatial characteristics of the compound-mediating 
image, whereas associative probability assumes that the verbal mediators func- 
tion as verbal chains, i.e., sequentially. These similarities and contrasts are most 
noteworthy because of their relevance to the two-process theory of meaning 
and memory. In effect, the imagery hypothesis is a theory about the functional 
properties of one symbolic system, and associative probability, of the other. 
The hypotheses are not necessarily incompatible. They emphasize different 
operations and, to the extent that both are valid, they complement each other 
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as theoretical approaches to the explanation of paired-associate learning. The 
research to be reviewed later will enable us to evaluate the validity and relative 
predictive power of each, and to compare them with alternative interpretations. 
The research review and discussions that follow deal in turn with the fol- 
lowing issues: (a) the effect of imagery-concreteness as an empirical variable 
and its implications for the imagery hypothesis; (b) comparisons of concrete- 
ness with other empirical attributes, including meaningfulness and frequency, 
with attempts to interpret the various effects; (c) conceptual difficulties encoun- 
tered by the imagery hypothesis; (d) the implications of the two-process approach 
to meaning and mediation regarding the directionality of associations; (e) 
finally, some alternative interpretations of the effects of imagery-concreteness. 


CONCRETENESS AND IMAGERY IN 
PAIRED-ASSOCIATE LEARNING 


Initial Evidence and Theory 


The effect of concreteness in paired-associate (PA) learning was first 
demonstrated in studies involving pairs in which both members were concrete 
or both were relatively abstract. An early study by Busemann (cited in Reed, 
1918a, p. 141) involved school children learning eight-pair lists of concrete 
nouns, abstract nouns, adjectives, verbs, and meaningless words, The percent- 
ages of correct recalls for each of these were 80.5, 70, 51.7, 49.2, and 14, 
respectively. Leaving aside for the moment the question of whether adjectives, 
verbs, and nonsense words are part of an effective abstractness continuum, the 
finding at least indicated the superiority of concrete nouns over abstract nouns. 
More recently, Epstein, Rock, and Zuckerman (1960) tested several hypotheses 
concerning the role of familiarity and meaning in associative learning. One of 
a series of paired-associate learning experiments demonstrated that pictures of 
pairs of familiar objects are learned more easily than abstract noun or verb pairs. 
The effective dimension was extended further by Iscoe and Semler (1964), who 
found that both normal and retarded children learned object pairs more easily 
than picture pairs. The finding was essentially replicated by Semler and Iscoe 
(1965). Thus, different experiments show that PA learning increases sys- 
tematically with increased concreteness of the pairs. 

How were the findings explained? Iscoe and Semler (1964) interpreted the 
inferiority of pictures relative to objects in terms of reduced cues. Epstein et al. 
based their analysis on an organizational explanation of associative learning 
originally proposed by Köhler (1929). Köhler suggested that pairs of nouns 
such as lake-sugar, boot-plate, girl-kangaroo, and so on, are easier to learn than 
pairs of nonsense syllables because the nouns can be imagined as a series of 
pictures that constitute well-organized wholes. The lump of sugar might be 
seen as dissolving in a lake, the boot resting on a plate, and so forth. Epstein 
et al. expressed the same notion by saying that conceptualization of objects is 
facilitating because it encourages the formation of organized units. Although 
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the authors do not discuss it in such terms, the hypothesis can be regarded as 
an explicit statement of the assumption underlying the use of imagery as a 
mnemonic aid, “conceptualization of objects” being translatable into the phrase 
“forming images of objects.” 

The experimental evidence does not demand the conclusion that the superior 
learning for pairs of discrete pictures over concrete noun pairs (or concrete 
noun over abstract noun pairs) involves conceptual organization of the pairs, 
or association for that matter. Instead, it could be argued that concreteness 
simply increases the availability of the response units. However, the results of 
further experiments by Epstein et al. provided more direct support for their 
hypothesis. Pictures of paired objects were learned either with each pair pre- 
sented as a meaningful unit (e.g., a hand in a bowl) or with the members of 
pairs as separate units (a hand beside a bowl). Learning was highly superior 
under the former condition. Another experiment showed that learning of pairs 
of concrete nouns learned as parts of a three-word phrase in which the middle 
word was an intelligible connective (e.g., lamp in bottle) was easier than when 
the middle word did not reasonably connect the members of a pair (e.g., lamp 
how bottle). The former were also learned better than the same nouns without 
connectives (lamp-bottle) and better than the nouns in phrases that formed 
sound grammatical units but not good conceptual units (e.g., lamp or bottle). 
While highly relevant to the general issue of the nature of the mediation process 
in associative learning, these results involve the addition of contextual informa- 
tion, or contextual meaning, to the PA situation and they do not resolve issues 
related to the effects of concreteness in the absence of connectives. Further con- 
sideration of the Epstein et al. studies and other related research will accord- 
ingly be postponed to Chapter 11, which deals with the direct assessment and 
manipulation of such mediators. Here, we shall confine our attention to the 
attributes of stimulus and response units, and inferences concerning mediation 
or other processes from the effects of such attributes. 

The functional distinction between stimulus and response units becomes cru- 
cial when we attempt to base inferences solely on the effects of item attributes. 
The distinction was not considered by Köhler or Epstein et al., nor were stimulus 
and response attributes independently manipulated in any of the studies con- 
sidered thus far. An interpretation of the facilitating effect of concreteness in 
terms of organized conceptual units implies that concreteness of the stimulus 
term is crucial, since it is the stimulus that, on recall trials, must reinstate (con- 
ceptually, symbolically) the organized stimulus-response unit experienced during 
their paired presentation. This argument is a restatement of the conceptual-peg 
hypothesis presented earlier, and evidence relevant to it will now be considered. 


Stimulus Attributes and the Conceptual-Peg Hypothesis 


The conceptual-peg metaphor was introduced without reference to im- 
agery by Lambert and Paivio (1956), who reported an experiment concerned 
with the effect of word order on the sequential learning of groups of nouns and 
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relevant, modifying adjectives. Since adjectives usually precede nouns in ordinary 
English usage (e.g., the red, white, and blue flag), superior learning might 
have been expected for the adjective-noun order. The converse was in fact 
predicted from the hypothesis that nouns are better conceptual pegs for their 
adjectival modifiers than vice-versa. The hypothesis was tested using a serial 
learning task involving seven groups of words, each group consisting of a noun 
and three modifying adjectives. For one group of subjects, each noun preceded 
its adjectives; for the other, adjectives preceded nouns. The conceptual-peg 
hypothesis was supported by the finding that the noun-adjective order was sig- 
nificantly easier to learn than the adjective-noun order of presentation. 

Imagery was explicitly incorporated into the metaphorical hypothesis in a 
subsequent study by Paivio (1963). Specifically, it was suggested that stimulus- 
evoked imagery is the mechanism responsible for the superior learning Lambert 
and Paivio found for the noun-adjective order, particularly since most of the 
nouns used in that study were relatively concrete. The extended hypothesis was 
tested in two experiments involving noun-adjective pairs, with noun-adjective 
order and abstractness-concreteness of nouns varied. It was predicted that learn- 
ing would be superior with concrete nouns and that this effect would be greater 
on the stimulus side of pairs, where the noun’s image-evoking capacity could 
have its effect on response retrieval. Stated another way, the noun-adjective order 
was expected to be particularly favored when nouns were concrete. Consider 
the pairs valley-deep and place-deep, The former should evoke a single com- 
pound image of a specific valley with the intrinsic property of depth. The stimu- 
lus cue, valley, presented during the recall trial, would suffice to re-evoke the 
particular image, which would in turn mediate the response, deep. The pair, 
place-deep, would not evoke imagery so readily because of the referential gen- 
erality of the noun “place,” and whatever imagery is evoked would not be so 
reliably elicited by the subsequent presentation of “place” as a cue, When the 
pairs are presented in the adjective-noun order, the effect of noun concreteness 
should be essentially the same as in the noun-adjective order during the study 
trial, when both members are presented. On recall trials, however, the stimulus 
cue “deep” would be less effective in reinstating a specific image than the 
noun “valley” and, since the latter is not explicitly present as a cue, its image- 
arousing capacity would be less important to recall performance than when it 
serves as the stimulus; at least, so it was assumed in the hypothesis. 

Confirmation of the prediction called for an interaction of noun-concreteness 
and adjective-noun order, so that the superior recall with concrete nouns would 
be greater when the nouns serve as stimulus terms. The results of one experiment, 
involving elementary school children, showed the differential effect; a com- 
parable experiment with university students as subjects did not. Both experi- 
ments did, however, show better recall with nouns in the stimulus rather than 
the response position, confirming the original Lambert and Paivio (1956) find- 
ing. The results for both children and adults are presented graphically in Fig- 
ure 8-1. The adult pattern of results was replicated in a further experiment by 
Kusyszyn and Paivio (1966). 
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FIGURE 8-1. Mean number of correct responses to stimuli during 
recall test as a function of adjective-noun word order and noun concrete- 
ness, The Concreteness X Word Order interaction is significant for children 
but not adults. Data from Paivio (1963). 


The noun-adjective experiments thus yielded interesting results with respect 
to word order and main effects of concreteness but only weak support for the 
hypothesis that noun concreteness would be differentially effective on the stimu- 
lus side of pairs. We shall return later to a consideration of the possibility that 
the word-order effect might itself be attributable to the differential imagery value 
of nouns and adjectives. At this point, we turn to one feature of the adjective- 
noun situation that might limit the generalization and inferences that can be 
made from the data. The word sequences or pairs used in those experiments 
involved relatively strong direct associative connections to begin with, and these 
may have tended to obscure any mediational effects attributable to imagery. The 
conceptual-peg hypothesis was accordingly tested further in a series of experi- 
ments involving relatively unrelated noun-noun pairs, with abstractness-concrete- 
ness systematically varied among both stimulus and response members. 

The theoretical argument differs in one respect from that involved in the 
adjective-noun situation, although the general mediating function attributed to 
imagery remains the same. An adjective-noun pair comprises a single conceptual 
unit in which the adjective specifies some attribute of the noun concept, whereas 
an unrelated noun pair comprises two conceptual units. If imagery is to function 
effectively as a mediator of the noun-noun association, it must consist of a com- 
pound image incorporating the representations evoked by each word individually. 
Such encoding of stimulus and response terms into a compound image presumably 
would occur during the study trial. To be effective in prompting response recall, 
the compound image must be rearoused by the stimulus member alone during 
the recall trial. The process could be conceptualized as involving an organized 
compound in which both elements are redintegrated by the stimulus, as Köhler 
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apparently assumed, or it could be viewed as a two-stage affair in which the 
stimulus first elicits an appropriate referential or associative image and this in 
turn arouses the image corresponding to the response term, in an imaginal 
associative chain. In either case, the image-evoking capacity of the pair member 
that serves as the stimulus would be critical during the recall trial, since it would 
affect the reliability with which at least one component of the mediating image 
is reinstated. Specificity and reliability of the evoked imagery would also affect 
the ease with which the appropriate verbal response can be retrieved from the 
mediating image. The analysis thus assumed a complex sequence of encoding 
during both study and recall trials, and a further decoding process during recall 
in order to reproduce the response. 

The hypothesis was first tested by Paivio (1965), using 16 pairs of nouns, 
four of each possible combination of stimulus and reponse abstractness-conerete- 
ness. The specific prediction was that the four types of pairs would rank in the 
order: concrete-concrete, concrete-abstract, abstract-concrete, and abstract- 
abstract, in increasing order of difficulty, thus reflecting the greater potency of 
concreteness on the stimulus side. The results of four study-test trials using 
college students were exactly as predicted, with abstractness-concreteness of 
stimulus members accounting for eight times the variance attributable to response 
concreteness, The means of the total recall scores over four trials are shown 
for each type of pair in Figure 8-2. 

The reliability of the findings for noun pairs was confirmed and their gen- 
erality extended in subsequent research. The experiments were designed to 
clarify problems of interpretation arising from the initial study, and they will 
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be considered in detail in the context of such problems later. A brief summary 
at this point will indicate the nature of some of the extensions. Paivio and Olver 
(1964) investigated the effects of denotative generality-specificity, rather than 
abstractness-concreteness. That is, all of the words were concrete, but some 
words, such as furniture and money, were relatively general, whereas others, 
such as table and dollar, were relatively specific. The four types of pairs involved 
in the experiment were general-general, general-specific, specific-general, and 
specific-specific. The results of four alternating learning trials and recall trials 
showed that stimulus specificity was positively related to recall, but response 
specificity was not. Imagery ratings also showed that specific nouns were superior 
to general nouns in their capacity to evoke images, and stimulus imagery was 
found to correlate positively with recall. 

Yarmey and Paivio (1965) investigated the effect of noun-concreteness on 
stimulus and response sides when the other member of the pair was a non- 
sense syllable. That is, some subjects learned noun-nonsense syllable pairs, 
whereas others learned syllable-noun pairs. The results again showed superior 
learning with concrete nouns rather than with abstract nouns as stimuli, but the 
effect of noun concreteness was not significant on the response side. While con- 
sistent with the conceptual-peg hypothesis, this finding raises a problem for an 
interpretation in terms of mediating imagery. Specifically, how can a nonsense 
syllable response be transformed into a concrete image? The question will be 
considered later in detail. 

In a further experiment, Paivio and Yarmey (1966) extended the analysis 
of concreteness effects to pictures and words, which were systematically paired 
into the four possible S-R combinations. It will be recalled that Epstein at al. 
(1960) compared only pairs in which both members were pictures or both were 
words. Thus it could not be ascertained whether pictures facilitated S-R linkage 
or simply enhanced response learning. Wimer and Lambert (1959) had reported 
that paired-associate learning with nonsense syllables as responses was easier 
when the stimulus members were objects than when they were the names of 
objects. However, they did not similarly vary concreteness on the response side 
and it could not be determined whether objects are more facilitative on the 
stimulus side, as the conceptual-peg hypothesis predicts. The Paivio and Yarmey 
study confirmed the prediction: Pictures were more facilitative as stimulus mem- 
bers than as response members. In fact, there was some suggestion that pictures 
might pose a decoding problem as responses, inasmuch as picture-word pairs 
were easier to learn than picture-picture pairs.! This suggestion, too, will be 


discussed further in subsequent sections. 


1 An unpublished Ph.D. dissertation by Lumsdaine (1949), which recently came to 
my attention, clearly has priority as showing the differential stimulus and response effects 
of picture-word variation. His study included the four possible combinations of pictures 
and words as stimulus and response items in PA lists. Like Paivio and Yarmey, Lumsdaine 
found that pictures were superior to printed words as stimulus terms. However, words 
were better than pictures as response terms, which is what Dilley and Paivio (1968) found 
with children as subjects. These findings will be discussed again in later contexts. 
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Interpretations aside, it should be noted that the above findings contrast 
sharply with a rather common empirical generalization in verbal learning litera- 
ture (e.g., Goss & Nodine, 1965, pp. 219-220; Noble & McNeely, 1957), 
namely, that response factors are crucial in paired-associate learning, whereas 
stimulus factors are relatively unimportant. In the present instance, the stimulus 
attribute turned out to have much more weight than the response attribute, 
indicating at least the heuristic value of the hypothesis that generated the novel 
finding. However, it does not follow that the imagery hypothesis has been un- 
equivocally confirmed, for the findings raise a number of empirical and theo- 
retical issues that must be resolved before any particular interpretation can be 
confidently embraced. 

The identification of the effective meaning dimension is a major problem. 
Is noun imagery, as indexed by ratings, or picturability in the case of object- or 
picture-word comparisons, “really” the effective empirical attribute or is it some 
correlated attribute such as meaningfulness? This is a general problem 
faced by all investigators concerned with interpretation of the effects of cor- 
related attributes of items (cf. Underwood & Schulz, 1960). In this case, if 
the observed relations involving word imagery can be attributed to some other 
empirical variable, the theoretical argument for stimulus imagery as the effective 
underlying process is obviously weakened. The first task, therefore, is to com- 
pare imagery-concreteness with other potentially relevant item attributes and to 
consider the theoretical implications of the findings. 


IMAGERY AND MEANINGFULNESS COMPARED 


The most important alternative to imagery is verbal associative mean- 
ingfulness, especially as indexed by Noble’s m, which has been empirically 
related to paired-associate learning in numerous studies and theoretically linked 
to verbal mediating processes in the manner specified by the associative prob- 
ability hypothesis described earlier. As indicated in Chapter 3, concrete nouns 
generally surpass abstract nouns in m as well as rated imagery, or Z (Paivio, 
Yuille, & Madigan, 1968); furthermore, m and / correlated about equally with 
paired-associate learning scores in the Paivio (1965) experiment, which first 
confirmed the predicted differential effect of imagery-concreteness on the stimu- 
lus side of pairs. 

It seemed unlikely at the outset that meaningfulness could be the effective 
variable because its effect is usually greater when varied among response mem- 
bers than among stimuli, contrary to the effect of concreteness. However, as 
pointed out earlier, the studies that show a bigger response effect of meaningful- 
ness typically have involved lists in which the high-m items are meaningful words 
whereas the low-m items consist of nonsense syllables or paralogs, which are 
devoid of meaning in the conventional sense. Response learning is accordingly 
a major problem in the latter case and it is not surprising that meaningfulness 
is then more influential on the response side. When only familiar words are used, 
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response learning is relatively less important and m may not show its typical 
response-term potency. That this may be the case is suggested by several studies 
in which m appeared to be either more effective on the stimulus side or equally 
effective on both sides of pairs (Epstein & Streib, 1962; Goss, Nodine, Gregory, 
Taub, & Kennedy, 1962; G. Mandler & Campbell, 1957). 

The problem was clarified by a series of experiments that showed unequivo- 
cally that the effects of imagery cannot be attributed to differences in associative 
meaningfulness and at the same time provided information on the relative 
potency of the two empirical attributes. In the first of these studies, Paivio, Yuille, 
and Smythe (1966) attempted to vary concreteness, imagery, and m individually 
in different lists in such a manner that one attribute was systematically varied 
among stimulus and response members while maintaining within-pair constancy 
on the other two variables, Because of the positive correlations among the three 
variables, only a restricted range of independent S-R variation was possible. 
Despite this limitation, the results showed the usual positive stimulus effect for 
imagery, but its response effect was not significant. Meaningfulness had a sig- 
nificant positive effect on both stimulus and response sides when the pairs con- 
sisted of nouns that were relatively abstract but not when m was varied within 
concrete pairs. Other studies (Paivio, 1967; Paivio & Olver, 1964) have shown 
that partialing out m statistically had little effect on the positive correlation 
between learning scores and noun imagery, but, with imagery similarly con- 
trolled, the relations between learning and m were reduced to zero. 

More rigorous control over the range of variability in the contrasting vari- 
ables was subsequently achieved using words from the normative sample of 925 
nouns for which scores are available on rated concreteness, rated imagery, and 
30-second production m (Paivio, Yuille, & Madigan, 1968). As already indi- 
cated in previous discussions (e.g., Chapters 3 and 7), concreteness and J cor- 
relate .83 in the sample, rendering it generally impractical to control concrete- 
ness while varying imagery, although this had been attempted in the Paivio, 
Yuille, and Smythe (1966) experiment described above. In that case, however, 
concreteness was treated as a dichotomous variable—that is, nouns were simply 
categorized as concrete or abstract rather than being measured on a more finely 
graded scale, In our subsequent paired-associate studies using the new norms, 
we have generally allowed concreteness and J to covary, although evidence 
to be considered in a later section has shown that imagery is somewhat superior 
to concreteness as a predictor of learning. rs 

An experiment by Smythe and Paivio (1968) involved independent variation 
in imagery and m over three levels (high, medium, and low) on stimulus and 
response sides, so that the range of variation of the two variables was roughly 
equal in terms of standard score units based on the distribution of each variable 
in the normative sample. The results included complex interactions, but the 
relevant findings in the present context were that J again was positively effective, 
more so on the stimulus side, whereas the only effect of m was a slight negative 
one occurring on the response side of pairs when the pairs consisted of low- 


imagery items. 
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The above findings indicate clearly that m cannot explain the consistent posi- 
tive effect of imagery and that any effect of m is at best inconsistent and weak, 
An established variable cannot be dismissed lightly, however, so the question 
was asked in one more way: Does m contribute at all to the observed effects 
when allowed to covary with imagery, as it did in the original Paivio (1965) 
experiment? To answer this, Paivio, Smythe, and Yuille (1968) constructed 
three 16-pair PA lists. In one list, imagery was held constant while stimulus 
and response m were varied in a factorial design, so that different pairs were 
high m-high m, high m-low m, low m-high m, and low m-low m. In another 
list, m was held constant while J was similarly varied, and in a third, Z and m 
were covaried—that is, the nouns were either high or low on both imagery and 
meaningfulness. The range of variation of the independent variable in the three 
lists was again roughly equivalent in standard score units. The critical question 
was whether the covarying attributes would be more effective than imagery alone, 
thereby indicating that m added something in the former case. The means of 
the total recall scores over four trials are shown in Figure 8-3. Separate analyses 
of the data for each list indicated again that m had a negative effect, recall being 
better for low-low pairs than for other pair types. The effects of imagery were 
again highly significant on both stimulus and response sides, with the former 
having greater weight. The covarying attributes also had positive effects, attrib- 
utable primarily to the high recall scores for high-high pairs. In contrast with 
the imagery-varied list, however, the list with the covarying attributes also 
showed a significant interaction of stimulus and response attributes, reflecting 
the relatively high recall of pairs in which both members are low in both imagery 
and m. Thus, even when allowed to covary with imagery, m apparently con- 
tributed a negative effect. 
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levels of stimulus and response J (List I), m (List M), and Z-m covaried (List IM). From 
Paivio, Smythe, and Yuille (1968). 
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The effects of noun imagery have been demonstrated with various procedures 
in the different experiments, including lists that are mixed with respect to stimulus 
and response variation in imagery, as well as homogeneous lists. The m effects 
always involved a mixed-list design. A further experiment was accordingly con- 
ducted by Paivio, Smythe, and Yuille (1968) using homogeneous lists of the 
four possible S-R combinations of high and low m, with imagery controlled. The 
results revealed no significant effects, although the trend again was for somewhat 
better recall of low m-low m pairs than of the other combinations. 

The conclusion from these studies is clear. The relations between noun im- 
agery and paired-associate learning not only can not be interpreted in terms of 
meaningfulness, but imagery is the more potent of the two empirical variables. 
The effects of m have, in fact, varied from slightly positive, to zero, to slightly 
negative in the different experiments. The variable effects of word m require 
explanation (this will be attempted below), but they do not appear to be directly 
relevant to the interpretation of the noun imagery effect. Moreover, it may be 
noted that differences in m cannot account for the effects of object or picture- 
word variation, inasmuch as Wimer and Lambert (1959) and Dominowski 
and Gadlin (1968) obtained superior learning with objects and pictures, respec- 
tively, as compared to words as stimuli, without the words used in the studies 
being inferior to the pictures in associative meaningfulness. 


General Implications of the Findings 


The relative effects of imagery and m as demonstrated by the above 
studies have general implications regarding the interpretation of the effects of 
meaningfulness as reported in recent literature. As we have frequently noted, 
such effects typically are interpreted almost exclusively in terms of verbal asso- 
ciative processes. This remains a plausible interpretation where meaningfulness 
has been varied over a range extending from real words to nonsense words, 
although even here the issue is plagued by the fact that many dimensions of 
meaning, including familiarity and imagery, undoubtedly covary in such studies 
(cf. the arguments regarding other memory tasks discussed in the preceding 
chapter) and any one may have contributed to the observed effects. The stric- 
tures regarding interpretations of m effects in terms of verbal associative mean- 
ingfulness are more severe in the case of studies involving only real words, 
and in which imagery-concreteness has not been controlled. : 

A description of two specific studies will serve to illustrate the above points. 
D. J. Mueller and Travers (1965) reported a paired-associate learning study 
involving a comparison of high m-low m pairs with low m-high m pairs. On the 
basis of the usual finding of a stronger positive effect of m on the response side 
than on the stimulus side of pairs, it would have been expected that the low m- 
high m pairs would be easier to learn. The reverse was in fact obtained, The 
result is not surprising when we examine the items used in the study: The low- 
meaningfulness items consisted of nonsense syllables such as DEJ, YIL, POB, 
etc., whereas the high-m items consisted entirely of familiar concrete nouns 
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such as HAT, BAG, DAY, and BED. Thus the finding of a greater positive effect 
of the nominal meaning variable, m, on the stimulus side is interpretable in terms 
of imagery—indeed, the results are entirely consistent with the Yarmey and 
Paivio (1965) learning data for noun-nonsense syllable pairs when noun m was 
held constant and concreteness was varied. 

The second illustrative study is one by Saltz (1967), in which the effects of 
m and Thorndike-Lorge frequency were compared as stimulus variables in 
paired-associate learning. The frequency effects will be considered fully in a 
later section and at this point attention is centered only on the effects of meaning- 
fulness. Three different experiments agreed in showing that increased stimulus 
m facilitated learning. Saltz discussed the findings in terms of verbal associative 
mechanisms, but an examination of the experimental pairs again reveals that 
imagery-concreteness was not controlled and it covaried with m. This is most 
apparent in the case of relatively frequent words. For example, in Saltz’s list of 
words occurring 100-2000 times per 4.5 million, the items at the high-m end 
consisted of highly concrete words such as COUNTRY, WINDOW, BUILD- 
ING, STREET, and GARDEN. Those at the low-m end include REPLY, 
JOURNAL, PROMISE, MATTER, QUESTION and RETURN. All but one 
of these (JOURNAL) are abstract. The point need not be labored—given the 
relative ineffectiveness of m when imagery was controlled in the studies described 
earlier, Saltz probably emphasized a relatively ineffective variable. 

The caution regarding interpretations in terms of m obviously may apply to 
studies other than those of Mueller and Travers and of Saltz. It also extends to 
word classes other than nouns. Kanungo (1968) used function words such as 
ABOUT, ENOUGH, FROM, and HENCE, and their scrambled nonsense-word 
versions (BAUTO, HEUGON, MORF, EHNEC, etc.) as items in paired- 
associate learning. The 60-second production m (Noble, 1952a) scores were 
clearly higher for the function words (mean m = 4.14) than for the nonsense 
word (mean m = 2.97). The results showed that, after response learning had 
been equated by prior familiarization trials with the list items, the higher m of 
the function words did not facilitate associative learning, The finding again sug- 
gests that m is an ineffective variable unless it covaries with other attributes. 
The absence of any high imagery items in Kanungo’s lists is particularly appar- 
ent, and his failure to obtain significant effects is therefore not surprising in the 
light of the present theoretical and empirical context. 


A possible explanation of the meaningfulness data The interference 
paradox of associative probability theory (Underwood & Schulz, 1960, pp. 
46-47) provides a possible explanation of the variable effects of m. Recall 
that the associative probability theory suggests that an increase in the number 
of associations elicited by an item increases the probability that one or more 
of these will enter into mediated association with other items in the list, That 
is, two items may share an implicit associative response in common. Where the 
mediated association happens to be correct, facilitation would be expected. 
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The paradox, of course, is that the common implicit responses may mediate 
incorrect associations and* hence interfere with learning. As applied to the 
variable effects of m, this analysis implies that correct mediated associations 
have been favored in those instances in which m has been observed to have a 
positive effect (for example, Paivio et al., 1966), and incorrect mediation has 
been favored where negative effects have occurred (e.g., Paivio, Symthe, & 
Yuille, 1968). In other cases, positive and negative mediated associations have 
simply canceled each other out. 

Satisfactory direct evidence for the above interpretation is lacking, although 
L. D. Barnes and Schulz (1966) did obtain support for one deduction from 
the theory. They reasoned that a slow presentation rate would provide an oppor- 
tunity for subjects somehow to select the correct association from interfering 
incorrect ones. To test this, they compared paired-associate learning for high m- 
high m and low m-high m pairs at test intervals of 2.5, 3.5, and 4.5 seconds, 
using a multiple-choice test procedure in which the correct response had to be 
selected from among four alternatives presented with each stimulus term, Con- 
sistent with their hypothesis, recall was superior for the low m-high m pairs at 
the two faster intervals, whereas high m-high m were superior at the 4.5 second 
interval. The finding is certainly suggestive, but once again our confidence in 
any interpretation is weakened by a confounding of item attributes, Barnes and 
Schulz used high-m and low-m dissyllables from Noble’s (1952a) list, which 
certainly differ greatly in familiarity (and probably imagery) as well as m, 
thus making it impossible to conclude that implicit associations per se are cru- 
cial to the effects. 

We turn now to studies concerned with the relative effects and interactions 
of word frequency and imagery. In seeking to interpret some of the findings, 
we shall have occasion once more to consider possible interfering effects attrib- 
utable to implicit verbal associations. 


Imagery and Frequency Compared 


Word frequency was controlled in the studies reviewed above, so we 
can be certain that the effects of imagery in any given experiment are not due 
to frequency. It remains possible, however, that the two variables interact in 
such a manner that the effect of imagery as a stimulus or response attribute is 
qualified by the relative familiarity of the items. Conversely, frequency effects 
may be modified by item imagery, as they were shown to do in free recall when 
mixed lists are used (see Chapter 7). We shall see that such interactions do 
indeed occur and we are therefore faced with the problem of interpreting com- 
plex effects that implicate both imaginal and verbal processes. in 

An unpublished experiment conducted in the context of the Paivio et al. 
(1966) study described earlier in relation to imagery and m effects involved 
the same design in regard to frequency variation as that reported for imagery 
and m. Half the pairs of a 16-pair list were concrete and half were abstract 
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nouns. Within each concreteness level, frequency was factorially varied on the 
stimulus and response sides so that two pairs each were high frequency-high 
frequency, high frequency-low frequency, and so on. The results of four study- 
test trials are shown in Figure 8-4, where it can be seen that, within concrete 
nouns only, response frequency had a slight positive relation to recall. Within 
abstract nouns, however, the effects of both stimulus frequency and response 
frequency were significantly negative, largely because of the relative ease of 
learning low-low pairs. In addition, it is obvious from Figure 8-4 that recall 
was again much better for concrete pairs than for abstract pairs. 

In a subsequent study, Paivio and Madigan (1970) factorially varied fre- 
quency and imagery among stimulus and response members of 16-pair mixed 
lists. Two basic lists were constructed from 64 nouns, 16 of which were high on 
both variables, 16 were high imagery and low frequency, and so on. Two new 
lists were constructed by re-pairing the items from the original lists, and four 
additional lists resulted from reversing the S-R position of pairs in the four 
basic lists. Each subject was presented four study-test trials with two such lists. 
The strongest effect overall was that of stimulus imagery. The consistency of this 
effect was apparent from the fact that recall was better when stimulus / was 
high than when it was low regardless of the level of the other variables. Sig- 
nificant but smaller positive effects were also obtained for response imagery 
and response frequency. The main effect of stimulus frequency was negative in 
direction but not significant. 

Several interaction effects were significant, but the strongest of these was 
the triple interaction of stimulus imagery, response imagery, and stimulus fre- 
quency, which is presented in Figure 8-5. No attempt will be made here to 
interpret all of the details of this complex pattern and attention is directed 
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FIGURE 8-5. Mean total recall scores as a function of stimulus imagery, 
response imagery, and stimulus frequency. From Paivio and Madigan (1970). 


instead to one specific comparison.? Note that recall was highest when both 
members of the pair were high imagery but stimulus frequency was low. Con- 
versely, recall was poorest when both members were low imagery but stimulus 
frequency was high. Thus stimulus frequency apparently contributes negatively 
to the stimulus effect of imagery—high-imagery stimulus nouns are especially 
effective when the words are relatively infrequent and low-imagery stimuli are 
especially ineffective when the words are highly familiar. 

The strong positive effect of stimulus imagery is consistent with the conceptual 
peg interpretation in which mediating imagery is assumed to be the crucial 
mechanism, Response imagery presumably contributes to this effect by facili- 
tating the formation of a compound image incorporating the referents of both 
members of a pair during study trials. But why is low stimulus frequency addi- 
tionally facilitative under these conditions, as shown by the triple interaction? 


2 Caution is required in the interpretation of this interaction because of the mixed- 
list design and the relatively small sampling of pairs representing each combination of 
stimulus and response variables, but several considerations suggest that on the whole it 
represents a reliable pattern. The mean value of each point in the interaction is based on 
the recall scores for four pairs and the effect is highly significant statistically. Moreover, 
some of its most notable features are consistent with data from the first experiments (Fig- 
ure 8-4). Thus the highest recall in the latter was for concrete (high 7) pairs with low- 
frequency stimuli and high-frequency responses. Precisely the same combination of attributes 
was associated with the highest recall in the Paivio and Madigan study, although the con- 
tribution of response frequency does not appear in the triple interaction. Conversely, the 
lowest scores in the first experiment were for abstract (low Z) pairs in which the stimulus 
members were high frequency, again paralleling closely the Paivio and Madigan data. 
Given their apparent reliability, these interesting results merit theoretical consideration. 
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An obvious possibility is that low frequency somehow facilitates stimulus (or 
pair) differentiation. This could be interpreted in terms of either imaginal or 
verbal mediating processes. According to the imagery interpretation, low stimu- 
lus frequency might mean that the stimulus-evoked images are relatively unusual 
and therefore suffer little interference from images evoked by other stimuli in 
the list. This interpretation is consistent with the principle of novelty or bizarre- 
ness of images that was advocated in the ancient mnemonic systems. It is also 
attractive because a single type of mediator would suffice to account for both the 
strong positive effect of stimulus / and the additional contribution of low stimulus 
frequency to that effect, Unfortunately, this interpretation is weakened by the 
doubtful validity of the bizarre-image principle, according to other data to be 
considered in Chapter 10. 

The alternative possibility is that pre-experimental verbal associative habits 
are for some reason less likely to compete and interfere with the learning of the 
new associative response when the stimuli are low frequency and concrete than 
when they are high frequency and abstract. One basis for such an effect is sug- 
gested by Underwood and Postman’s (1960) analysis of the role of unit-sequence 
(i.e., word-word) habits, Such habits could have transfer effects in the experi- 
mental setting that are either positive or negative, depending on the relationship 
between the subject’s pre-experimental associations and those to be acquired 
in the learning task. The amount of transfer (positive or negative) should in- 
crease with the frequency of prior usage of a word because the higher the fre- 
quency, the larger the number of different contexts in which the word is likely 
to appear and hence the larger the number of different associations which it 
acquires, Postman (1962) tested and found some support for this hypothesis 
in three experiments. One experiment, for example, involved high-, medium-, 
and low-frequency nouns paired in all possible combinations of stimulus and 
response frequency in different lists. The results showed that (a) speed of 
learning first increased then decreased as a function of stimulus frequency— 
that is, lists with medium-frequency stimuli were learned faster than those with 
stimuli of high or low frequency; (b) speed of learning varied directly with 
response frequency; and (c) the rate of overt errors was a positively accelerated 
function of the frequency level of both stimuli and responses—that is, errors 
were highest when either member of the pair was high frequency. Thus both 
facilitative and interfering effects were associated with frequency level. 

Postman’s results suggest that it might be reasonable to interpret the negative 
contribution of stimulus frequency in the Paivio and Madigan experiment in 
similar terms. Abstract and concrete nouns did not differ in associative mean- 
ingfulness, but it is possible nevertheless that high-frequency abstract nouns elicit 
a greater number of different words as associates than do low-frequency con- 
crete nouns, and that associations interfere with the learning of the new asso- 
ciative response. 

A somewhat similar proposal has been suggested by Saltz (1967) in the 
study described earlier in relation to the effects of m, in which Saltz also investi- 
gated the effects of stimulus-term frequency when m was held constant. The 
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results of three different experiments showed that increased stimulus frequency 
was associated with slower learning. Saltz suggested that S-R systems involving 
more frequent stimuli are more resistant to disruption from new responses to 
be acquired in the learning task. More simply stated, new associations will be 
more difficult to learn because of the stronger pre-experimental language habits 
associated with high-frequency stimuli. This interpretation is similar to the 
Underwood-Postman unit-sequence interference hypothesis, except that the lat- 
ter emphasizes the number of different S-R associations and their effect on the 
forgetting of newly acquired associations, whereas Saltz emphasizes the strength 
of the S-R habit and its resistance to disruption by new learning. As applied to 
the interaction of frequency and imagery in the Paivio and Madigan experiment, 
Saltz’s analysis implies that low imagery-high frequency stimuli involve strong 
pre-experimental verbal S-R systems that are particularly resistant to disruption 
by the new responses to be acquired during the learning task, 

Neither of the above versions of the associative-interference interpretation is 
incompatible with the imagery mediation hypothesis. The latter is not intended 
as a complete theory of associative learning, and verbal associative factors would 
supplement imagery in a manner that would be consistent with the more gen- 
eral two-process theory of meaning and mediation. Thus the analyses suggest 
generally that pre-experimental verbal associative habits may interfere with new 
learning when the words are abstract and imagery is not readily available as a 
potential mediator of the S-R connection. When the items are concrete, imagery 
is presumably the dominant mediator, but its effects may be modified to some 
extent by verbal associative factors, as suggested by the frequency effects. No 
independent evidence of the contributions of both processes are available in 
the data considered in this chapter, but subsequent chapters focus on precisely 
this problem. Unfortunately, even there we will not find much direct evidence 
bearing on the associative-interference interpretations of word frequency effects, 
and interference theory itself is generally plagued by uncertainties (e.g., Under- 
wood & Ekstrand, 1966) that we cannot resolve here. i 

To summarize the findings for imagery and frequency vis-a-vis the issues with 
which we are concerned, the data indicate first of all that imagery and frequency 
are distinct variables. In general, imagery is much more potent than frequency 
and the two variables again show contrasting patterns of relations to paired- 
associate recall. The positive effect of imagery is consistently greater on the stimu- 
lus side of pairs, whereas frequency is generally facilitative only on the response 
side (cf. Postman, 1962; Shapiro, 1969), and its effect is negative on the stimu- 
lus side under some combinations of stimulus or response imagery. Frequency 
is also differentiated from m in that its effect is consistently positive as a response 
variable, whereas that of m is inconsistent when imagery is controlled. This 
positive effect of frequency seems generally interpretable in terms of verbal 
representational meaning and the effect this has on response availability. It is 
noteworthy, finally, that the stimulus effects of imagery and frequency in PA 
learning parallel their respective positive and negative effects in free recall, rec- 


ognition memory, and the L. R. Peterson and M. J. Peterson (1959) STM task, 
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as described in Chapter 7; the positive response effect of frequency, on the other 
hand, is comparable to the consistent positive effect this variable was seen to 
have on the speed of perceptual recognition. 


Other Confounding Word Attributes 


The findings considered thus far rule out m and frequency as variables 
that might provide an alternative basis for the explanation of the effects of 
imagery-concreteness, but they do not eliminate the possibility that some other 
unidentified correlate of J might be responsible for the effects. This issue was 
clarified by a factor-analytic study (Paivio, 1968a), described previously in con- 
nection with the measurement of meaning (Chapter 3). The study involved 96 
nouns for which mean scores were obtained on ease of learning and various 
semantic and associative characteristics. The other noun attributes, 27 in all, 
included several measures of concreteness and imagery, and other potentially 
effective variables such as m, familiarity, impressiveness, associative reaction 
time, and so on. The correlations between each of these attributes and paired- 
associate learning scores when the items served as stimuli and when they served 
as responses are presented in Table 8-1. It can be seen that only nine of the 
individual attributes and a rating scale polarity variable (the average departure 
of ratings from the neutral point on 15 scales) correlated significantly with one 
or both of the PA learning scores and, of these, rated Z was the best predictor 
of learning, especially when varied on the stimulus side. Closely following / as a 
predictor were the other indices of imagery and concreteness. The correlations 
between m and learning can be entirely accounted for in terms of imagery, since 
the predictive power of m is reduced to zero when / is controlled (see the 
earlier discussion of m). 

The above study suggests that rated imagery defines the effective noun attribute 
even better than the closely related variable, rated concreteness. The conclusion 
has been further supported in a study by Yuille (1968). He constructed a 
20-pair PA list comprised of equal numbers of concrete-concrete, concrete- 
abstract, abstract-concrete, and abstract-abstract pairs in which J (as well as 
m and frequency) were held relatively constant. This was achieved by selecting 
the abstract nouns from a group of 51 “unusual” nouns from the Paivio et al. 
(1968) norms, which have medium / scores but low concreteness ratings (see 
the description in Chapter 3), and matching these with 20 concrete nouns with 
comparable 7 but with high concreteness ratings. The results of four study-test 
trials showed that stimulus concreteness was positively related to recall, but 
several types of evidence suggested that concreteness alone has little effect on 
learning. First, the pattern of results was unlike that obtained in any previous 
study in which imagery-concreteness has been varied in that abstract-abstract 
pairs were relatively well recalled, particularly on the first trial, Second, varia- 
tion in concreteness independent of imagery was made possible only by the 
selection of a particular class of abstract nouns, which are characterized by their 
emotional connotation according to rating data. A correlation of —.48 between 
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Table 8-1 


Pearsonian Correlations between PA Learning and Word Attributes as Stimulus and 

as Response Variables (data from Paivio, 1968a) 

eee O 
Side of Attribute Variation 


Attribute Stimulus Response 
Rated imagery 54 31 
Rated vividness of imagery 49 21 
Imaginal RT —.42 —.20 
Rated concreteness 39 13 
Meaningfulness (m) 37 21 
Rated tangibility 33 07 
Semantic differential polarity 33 14 
Preciseness 27 10 
Verbal RT —21 —.09 
Rated emotionality —.20 —.02 
Associative variety (pooled groups) —.14 —.22 
Associative variety (RT group) —.05 —.10 
Associative variety (TC group) —.08 —.19 
Frequency —.14 —.06 
Rated familiarity 04 .15 
Goodness .02 05 
Impressiveness 02 08 
Complexity —.07 —.04 
Activity —.10 —.02 
Usualness 10 10 
Specificity AS +13 
Hardness «14 01 
Interest —.03 04 
Rated meaningfulness —.07 09 
Smoothness 08 —.02 
Colorfulness 09 18 
Width —.13 —.08 


Note: A correlation of .20 is significant at p = .05 


stimulus emotionality and recall indicated that relatively unemotional words 
were recalled better than those rated higher in emotionality, replicating a finding 
in the factor-analytic study (Paivio, 1968a) described above. This correlation 
was reduced to —.24 when concreteness was partialed out, but stimulus con- 
creteness also turned out to be quite unrelated to recall (r = —.06) when 
emotionality was similarly controlled. To summarize the main conclusions, con- 
creteness could be varied independent of J only when emotionality was allowed 
to covary, and rated emotionality accounted for the recall data at least as well as 
concreteness. These conclusions clearly do not apply to rated imagery, which 
was shown to be superior to emotionality and concreteness as a stimulus pre- 
dictor of paired-associate learning in the factor-analytic study. To the extent that 
emotionality can be equated with the concept of arousal, these observations are 
relevant also to recent findings (Butter, 1970) in which imagery and arousal 


effects apparently were confounded. 
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Thus the empirical conclusion is secure: All of the available evidence is con- 
sistent with the generalization that imagery is the most potent meaning attribute 
yet identified among familiar words—or nouns at least—and that this effect is 
greatest when imagery is varied as a stimulus attribute in associative learning. 
We turn next to a consideration of the interaction of stimulus with response 
attributes, which bears on the interpretation of the empirical effects in terms of 
mediating imagery. 


The Imagery Hypothesis and Response Attributes 


The imagery hypothesis of associative learning is further challenged by 
problems raised by the characteristics of the response members of pairs. An 
analysis in terms of stimulus-elicited mediating imagery is relatively straight- 
forward and intuitively plausible when both members of the pair can be assumed 
to evoke images readily. It is less straightforward when a concrete noun is paired 
with an abstract noun, but here too it can be seen how a concrete stimulus might 
“prime” imaginal encoding of an abstract response in accordance with the 
analysis of associative meaning discussed in Chapter 3. For example, “religion” 
as a response term might be encoded as a church, given a concrete stimulus as 
the cue, It is more difficult similarly to interpet the finding by Yarmey and Paivio 
(1965) that noun concreteness is relatively more effective on the stimulus side 
even when the other member of the pair is a nonsense syllable. A mediational 
interpretation of the effect apparently requires a theory of multiple stages of 
coding in which it is assumed that a high-imagery stimulus term somehow in- 
creases the probability that a nonsense-syllable response will be encoded into a 
meaningful word and then further translated into concrete imagery. This would 
involve an extension of the concept of associative meaning, again as discussed 
in Chapter 3, where it was suggested, for example, that the nonsense syllable 
JAQ may be first encoded as JACK and then as the image of a person named 
Jack. The additional assumption in the present context is that a high-imagery 
stimulus term would tend to encourage such encoding. It must be assumed fur- 
ther that decoding from the mediator back to the nonsense-syllable response is 
not difficult, otherwise decoding errors would occur. The assumed coding se- 
quence seems unusually complex in comparison with most contemporary media- 
tion theories, including ones in which multiple stages have been postulated (e.g., 
McGuire, 1961). Nevertheless, a number of studies of coding processes in learn- 
ing and memory (e.g., Lindley, 1963; Underwood & Erlebacher, 1965), to be 
considered in the next chapter, have provided evidence of effective syllable-to- 
word coding. The additional assumption of a further transformation into a 
nonverbal code does not go beyond the complexity of the conceptual-peg hypoth- 
esis itself except in assuming that an implicit verbal response can also be an 
effective cue for image arousal. 

The above analysis in any case has testable implications. It suggests that the 
probability that mediating imagery would be effectively involved in paired- 
associate learning when the response term is a nonsense syllable will be a func- 
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tion of both the image-evoking value of the noun stimulus and the ease with 
which the syllable responsé can be encoded as a word. Paivio and Madigan 
(1968) tested the hypothesis using high-imagery and low-imagery nouns as 
either stimulus or response members for nonsense syllable associates, which in 
turn were either high association value consonant-vowel-consonant (CVC) syl- 
lables or low association value consonant-consonant-consonant (CCC) trigrams. 
It was reasoned that the hypothesis would be supported if the differential superi- 
ority of high-imagery nouns on the stimulus side of pairs is greater when their 
nonsense syllable associates are high rather than low in association value, since 
the former more readily suggest meaningful words that could enter into image- 
mediated linkage with the high-imagery stimuli. In other words, the magnitude 
of the stimulus effect of noun J should be a function of the association value of 
the response term. No such interaction should emerge with the nouns as response 
members since the nonsense word would not act as an effective cue for the 
evocation of mediating imagery during recall trials. 

The results of four alternating study-test trials for the different pair combina- 
tions are shown in Figure 8-6. The results (confirmed by statistical analyses) 
were clearly as predicted for the first two trials—that is, the imagery value of 
the stimulus noun had no effect on the first two trials when the response term 
was low association value, but stimulus J was effective on all trials when the 
response was high association value. However, stimulus / was effective by trial 
four even with the low association value trigrams as responses. Note also that 
noun imagery was positively effective on the response side regardless of stimulus 
association value, 

The Paivio and Madigan results for both levels of association value were inci- 
dentally confirmed in a study by Yarmey and O'Neill (1969), which was mainly 
concerned with broader issues to be considered later. The findings that are per- 
tinent here were obtained using a design that essentially duplicated that used 
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FIGURE 8-6. Mean paired-associate recall over four trials as a function 
of S-R order, noun imagery, and trigram association value. From Paivio and Madi- 


gan (1968). 
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by Paivio and Madigan. In one experiment, relatively high association value 
syllables served as stimuli or responses for concrete or abstract nouns; in an- 
other, the nonsense words were low association value CCC trigrams. Learning 
proceeded by the anticipation method to a criterion of two consecutive errorless 
trials. The mean total errors to criterion for each experimental group are shown 
in Table 8-2. These data indicate that, with high association value syllables as 


Table 8-2 


Mean Total Errors to Criterion as a Function of Noun Abstractness-Concreteness 
(CN versus AN), Nonsense Syllable Association Value (High versus Low AV), and 
S-R Order (Noun-Syllable versus Syllable-Noun). Data from Experiments II and MI, 
Yarmey and O'Neill (1969) 


Noun-Syllable Order Syllable-Noun Order 
CN-NS AN-NS NS-CN NS-AN 
High AV 55.00 126.43 90.57 112.50 
Low AV 212.83 242.25 113.08 183.25 


associates, subjects made many more errors when the stimulus term was an 
abstract noun than when it was concrete, but no significant difference was 
obtained as a function of concreteness when the nouns served as responses. 
With the low association value trigrams as associates, on the other hand, pairs 
were found to be somewhat easier to learn when the noun member of the pairs 
was concrete than when it was abstract, but the interaction of concreteness by 
stimulus-response position was not significant, indicating that, in this case, noun 
concreteness was not more effective on the stimulus than on the response side 
of pairs. These findings are, therefore, in complete agreement with the Paivio- 
Madigan hypothesis. 

The results just considered together with those previously described for noun- 
noun pairs support the following conclusion: To the extent that a differential 
effect of noun imagery-concreteness on the stimulus as compared to the response 
side is crucial to the imagery mediation theory of paired-associate learning, such 
mediation is most probable when the response term is a meaningful word, al- 
though it may also be involved to some degree when the response is a nonsense 
syllable provided that it readily suggests a word. In addition, the results show that 
noun Z has some effect on both sides of pairs regardless of the nature of the 
associate, suggesting that some nonmediational process, such as differentiation 
based on semantic dissimilarity or distinctiveness, or response availability in the 
case of the response effect, may be involved. We shall return later to the ques- 
tion of the relative contributions of mediation and differentiation as alternative 
theoretical mechanisms. 

It should be noted, finally, that the hypothesis that was examined in this sec- 
tion is amenable to a more refined test. A study by Imae (1968), previously 
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mentioned in Chapter 3, involved Japanese two-letter syllables (corresponding to 
English CVCs), which wefe classified by a group of Japanese subjects into 
seven parts of speech (noun, verb, etc.). The noun-type syllables were further 
classified into concrete and abstract types when two-thirds of the subjects selected 
one alternative. The remainder were classified as indefinite. An incidental recall 
test after the rating task showed higher recall for the “concrete” than for the 
“abstract” syllables. These results are important for two reasons: First, they 
provide general support for the Paivio and Madigan hypothesis by showing that 
nonsense syllables reliably suggest words of particular types; second, they encour- 
age further tests of the hypothesis using syllables that have been classified accord- 
ing to Imae’s procedure into concrete and abstract noun types. Obvious predic- 
tions could be made for such items in paired-associate tasks of the kind under 
consideration, but the research remains to be done. 


Pictures as response items We have seen that nonsense-syllable re- 
sponses pose an obvious problem for the imagery hypothesis of associative learn- 
ing. A somewhat similar problem arises when pictures (or objects) serve as 
response members. It was noted earlier that, as a stimulus variable, concreteness 
appears to function as a single effective dimension that extends from abstract 
nouns, to concrete nouns, to objects or pictures, in increasing order of effective- 
ness. The stimulus superiority of objects or pictures over their concrete noun 
labels has been demonstrated in a number of experiments involving various 
procedures and with either adults or children as subjects (Dilley & Paivio, 1968; 
Lumsdaine, 1949; Paivo & Yarmey, 1966; Wimer & Lambert, 1959). The posi- 
tive effect over the three levels of stimulus concreteness has been obtained within 
a single experiment by Csapo (1968) and Dominowski and Gadlin (1968). 

The linear effect of concreteness does not obtain on the response side of pairs. 
Whereas learning has generally been easier when response nouns are concrete 
rather than abstract, pictures as response members are either not facilitative 
(Paivio & Yarmey, 1966) or are more difficult to learn than concrete nouns 
(Dilley & Paivio, 1968; Lumsdaine, 1949). The contrasting positive effect of 
pictures as stimulus members and their negative effect as response members are 
reflected most consistently in the fact that picture-word pairs are easier to learn 
than picture-picture pairs. This was true in the three studies just cited. Csapo’s 
(1968) results are an exception to this generalization in that he found pictures 
to be superior to concrete words both as stimulus and as response terms, with 
picture-picture pairs being easier to learn than picture-word pairs. Why his 
results differed from those obtained in the previous three studies remains unan- 
swered, but it is in any case safe to conclude that pictures are not consistently 
facilitative and may even have a negative effect as response members of pairs. 

How is the paradoxical response effect of pictorial items to be explained? 
Paivio and Yarmey (1966) suggested that picture response terms may present 
a symbolic labeling or decoding problem. Thus, while the formation of a com- 
pound (mediating) image may be facilitated by pictures during the study trial, 
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it may be more difficult during recall to decode the mediating image to yield 
the appropriate verbal response when the response component of that image 
was originally evoked by a picture rather than a word. On the basis of this 
hypothesis, Dilley and Paivio (1968) predicted that the negative effect of pic- 
tures as response terms would be particularly great with young children as sub- 
jects because they would be expected to experience greater difficulty than adults 
in transforming the concrete memory image of a pictorial response item into an 
overt verbal response. The results of an experiment with children were fully in 
accord with the prediction: Picture response items created much greater learn- 
ing difficulty for them than Paivio and Yarmey (1966) had found with adults. 

The decoding hypothesis could be expressed in terms of the relative avail- 
ability of the verbal code in the case of the two kinds of response items, as dis- 
cussed in the preceding chapter: The verbal code is simply less available (or 
less accessible) in the case of pictures. Since pictures presumably facilitate the 
formation of an imaginal mediator during paired presentation, the hypothesis 
implies that the advantage of pictures at that stage is more than offset by the 
decoding problem they present during recall. Unfortunately, the hypothesis is 
at odds with what was suggested in the earlier analysis of free recall. The con- 
sistent finding was that free verbal recall is higher for pictures than for their 
concrete noun labels, and this was interpreted in terms of the greater availability 
of the imaginal memory code in the case of pictures. The assumption was that 
the concrete memory image could be readily decoded to yield the verbal response 
provided that the pictures can be easily named. There seems to be no reason 
to assume that the situation would differ in the case of recall of the response 
term in paired-associate learning. Thus we are led to the conclusion that the 
difficulty lies, not in the decoding of the response component of an imaginal 
mediator, but elsewhere in the symbolic transition from stimulus to response. 

Further consideration of the response problem will require taking account 
of findings from studies in which mediation has been experimentally manipulated. 
The relevant studies are reviewed in Chapter 11 and the present issue accord- 
ingly must be left in abeyance until then. 


Adjective Imagery and the Conceptual-Peg Hypothesis 


The discussions thus far have been concerned mainly with variation in 
the imagery value of nouns, although it was implied earlier that the lower recall 
for adjective and verb pairs, relative to noun pairs, found by Busemann (in 
Reed, 1918a, p. 141) might be attributable to differences in abstractness. The 
issue will be considered in more detail here, with reference specifically to adjec- 
tives. It is apparent that adjectives must be more abstract and therefore lower 
in imagery value than concrete nouns at least, inasmuch as adjectives refer to 
abstract properties that are not picturable except as part of some object that 
they qualify. To the extent that this is true, the superiority of the noun-adjective 
order of presentation in learning adjective-noun pairs (e.g., Paivio, 1963) could 
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be interpreted simply as a special case of the differential facilitating effect of 
concreteness, or imagery value, on the stimulus side of pairs. This formulation 
differs from the conceptual-peg hypothesis as it was applied to noun-adjective 
pairs (Paivio, 1963) in that the emphasis is now placed explicitly on the dif- 
ferential imagery values of nouns and adjectives, rather than on some vague 
grammatical difference between the words. A similar interpretation of the noun- 
adjective order effect in terms of differential abstractness was in fact proposed 
by Lockhart (1969), who pointed out that such an explanation denies the impor- 
tance of form class as such. 

The proposed interpretation was not adequately tested in any of the studies 
considered earlier (Kusyszyn & Paivio, 1966; Paivio, 1963), and their findings 
left open the possibility that form class may have some effect independent of 
differential imagery values. This is true particularly of the studies with adults, 
which showed the superiority of noun-adjective over adjective-noun order to be 
as great when the noun member was abstract as when it was concrete. Lockhart 
(1969) found support for the abstractness interpretation in a study concerned 
with retrieval asymmetry, i.e., the relative effectiveness of stimulus and response 
members as retrieval cues in noun-adjective pairs (see further below). However, 
no evidence was directly provided on the possible role of adjective imagery in 
the order effect. 

Such evidence was obtained in a study by Yuille, Paivio, and Lambert (1969) 
who also extended the experimental design to include French subjects learning 
adjective-noun pairs in their own language. Thus the experiment involved adjec- 
tive-noun order, noun imagery, adjective imagery, and language (English and 
French) as variables. Noun imagery values were based on the Paivio, Yuille, 
and Madigan (1968) norms, and adjective imagery data were obtained specifi- 
cally for the study, Subjects were presented three alternating study test trials 
with each of two 16-pair lists, one list having pairs in the noun-adjective order, 
the other, in the adjective-noun order. Each list was mixed with respect to noun 
and adjective imagery, so that there were four pairs of each possible combina- 
tion of high and low imagery values. Examples of each type of pair are: butter- 
pretty (high I-high 1), skin-wise (high I-low 1), method-cold (low I-high 1), 
and amount-plain (low I-low I). p 

The results showed the usual superior learning for pairs in the noun-adjective 
order, and for ones containing high imagery nouns. In addition, adjective imagery 
had a significant positive effect. These effects were qualified by significant inter- 
actions, of which only the most relevant ones will be discussed here. Interactions 
involving adjective-noun order and imagery showed that the imagery level of 
both adjectives and nouns had a greater effect with the words in the stimulus 
rather than the response position in the pairs, which is consistent with the con- 
ceptual-peg hypothesis. In addition, an interaction of noun and adjective imagery 
showed that the former had the greater effect. 

The above interactions were to some extent qualified by a triple interaction of 
noun imagery, adjective imagery, and order, which is illustrated in Figure 8-7. 
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FIGURE 8-7. Mean total PA recall for adjective-noun pairs as a func- 
tion of noun imagery, adjective imagery, and adjective-noun word order. From 
Yuille, Paivio, and Lambert (1969). 


This interaction indicates in part that the largest effect of imagery was obtained 
for noun Z when pairs were in the noun-adjective order and the response adjec- 
tives were high in imagery. This feature of the complex effect is consistent with 
the imagery hypothesis in that learning is easiest when both members are high 
imagery and when the stimulus member is a noun. Recall suffers particularly 
when the stimulus noun is low imagery. However, another feature of the inter- 
action shows the effect of adjective imagery: While pairs in the noun-adjective 
order are generally easier to recall than those in the adjective-noun order, the 
reverse is true in the case of pairs in which the adjectival member is high imagery 
and the noun is low imagery. 

The Yuille et al. experiment indicates that stimulus imagery is effective to 
some degree when varied among adjectives as well as nouns. The greater effect 
of noun imagery may be partly due to a relatively larger variation of imagery 
within that class, inasmuch as the mean rated / values for high and low levels, 
respectively, were 6.45 and 2.94 for nouns and 5.70 and 3.84 for adjectives. 
Absolute comparisons are unwarranted on the basis of these figures, however, 
since the J ratings were obtained from different groups of subjects, each group 
rating words of one class only. Since the rating of a word is likely to be influenced 
by the context in which it occurs, comparisons of adjectives and nouns on / 
obviously should be based on a mixed set of words rated by the same group of 
subjects. Such ratings have been obtained since the above study was completed. 
A group of subjects rated a sizable sample of words that included nouns, adjec- 
tives, verbs, adverbs, and function words. The data for nouns and adjectives 
generally confirm those obtained by Yuille et al. in that the range of variability 
(as measured by the standard deviation) of J values was considerably lower 
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for adjectives than for nouns. Thus it seems reasonable to conclude that the 
smaller effect of adjective imagery, as compared to noun imagery, is partly due 
to a more restricted range of imagery variation in the case of the former. 

A recent experiment by Philipchalk and Begg (1970) provided evidence that 
adjective imagery and noun imagery have similar effects when differences in the 
range of imagery variation are reduced. The study included nonassociative as 
well as associative tasks, but our interest in the present context is only in the 
latter. The to-be-learned items included high- and low-imagery nouns and adjec- 
tives associated with nonsense syllables embedded in sentence fragments. Thus 
one list contained such items as “The QOF blister,” another “The rusty 
QOF,” a third “The QOF explanation,” and a fourth “The basic QOF,” where 
blister and rusty are relatively concrete whereas explanation and basic are rela- 
tively abstract. The concrete and abstract nouns had mean rated imagery scores 
of 6.62 and 2.67, respectively; the concrete and abstract adjectives, 5.28 and 
221. 

A study-test procedure was used such that the sentence fragments were first 
shown successively; then the sentence frames were presented with the nonsense 
syllables missing, and the subjects attempted to fill in the blanks. Thus, the nouns 
and adjectives in effect functioned as stimuli for the recall of the associated 
syllable, much as in the noun-nonsense syllable paired-associate learning experi- 
ments described earlier. The results for four trials are presented in Figure 8-8, 
where it can be seen that concreteness (i.e., high imagery) of both nouns and 
adjectives strongly facilitated associative recall. Moreover, the effects of noun 
imagery and adjective imagery were approximately equal as evidenced by the 
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of the imagery-concreteness of associated nouns 
and adjectives. Based on data from Philipchalk 


and Begg (1970). 


276 IMAGERY AND VERBAL PROCESSES 


fact that the interaction of form class and concreteness was not significant. Nouns 
on the average were somewhat better cues than adjectives, although this effect 
also failed to reach significance. 

Another experiment involved the same general procedure with the modifica- 
tion that associative learning was evaluated by a recognition test rather than a 
recall test. The subjects chose the appropriate CVCs from a list that contained 
all of the alternatives and inserted them into the blanks, as in the recall study. 
The results again showed a strong positive effect of concreteness but, in addition, 
the form class effect was significant, as was the concreteness by form class inter- 
action. Thus, CVCs were better remembered when they were paired with nouns 
than when paired with adjectives, and the effect of concreteness-abstractness was 
greater for nouns than for adjectives. 

Taken together, the results of these experiments suggest that stimulus imagery 
has a strong effect on associative recall whether varied within nouns or adjec- 
tives, and that any differential effect of imagery within the two form classes 
could be largely due to differences in the range of imagery variation, That form 
class may have some residual effect not attributable to imagery remains a pos- 
sibility, however, as suggested by the recognition test results in the Philipchalk 
and Begg experiment, as well as by the Yuille et al. results for pairs in which 
adjective imagery is low (the right side of Figure 8-7). There is no evidence in 
that case of an interaction of noun imagery by adjective-noun order. More 
specifically, noun-adjective order was superior to adjective-noun order even 
when the nouns were abstract and at least as low in imagery as the associated 
adjectives. In this case, “nounness” per se seemed to be the important stimulus 
variable, as though nouns indeed were superior conceptual pegs. 

These findings call for careful parametric research on the precise nature of 
the function relating word imagery to associative learning. Such research also 
needs to be extended to include word classes other than nouns and adjectives. 
Even as they stand, however, the results strengthen one conclusion: Words that 
are high in imagery-concreteness are extraordinarily effective as stimulus cues 
in associative learning. In this regard, the metaphorical conceptual-peg hypothe- 
sis has been supported without exception. 


IMAGERY-CONCRETENESS AND ASSOCIATIVE 
DIRECTIONALITY 


With the exception of the Philipchalk and Begg experiment, the studies 
that we have considered up to this point have generally involved the standard 
paired-associate learning procedure in which the first-presented or left-hand 
member of a pair is designated the stimulus in the sense that it serves as the 
retrieval cue on the recall trial. The alternative is to present the nominal “re- 
sponse” term as the retrieval cue at some point during learning. Such a procedure, 
combined with variation in item concreteness, provides us with an opportunity 
to evaluate one of the important theoretical distinctions between imaginal and 
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verbal processes in relation to associative learning, namely, their differential 
functional capacity for spatially parallel and sequential information processing. 
A specific hypothesis relating the distinction to pair concreteness and direction- 
ality of mediated associations will be examined following a discussion of the 
general psychological problem to which the hypothesis and research evidence 
are related. 

Is the associative process directionally asymmetrical or symmetrical? The 
central issue concerns the directionality of associations formed during associative 
learning. A major controversy has evolved around two opposing points of view 
(see Ekstrand, 1966). The traditional associationistic view has been that the 
associative process is directed, with the direction corresponding to the direc- 
tionality of the original experience involving two events. Thus, if the order of 
experiencing events A and B is from A to B, recall also proceeds from A to B. 
Empirically, this viewpoint has been manifested in studies comparing the strength 
of “forward” and “backward” associations in paired-associate learning. Con- 
sistent with the directionality hypothesis, it has frequently been found that asso- 
ciative recall is better in the forward direction. Theoretically, these findings imply 
that separate “forward” and “backward” associations are simultaneously formed, 
and that forward associative “bonds” are stronger than backward bonds. 

In opposition to the above viewpoint, Asch and Ebenholtz (1962) proposed 
the hypothesis of associative symmetry, which states that “When an association 
is formed between two distinct terms, a and b, it is established simultaneously 
and with equal strength between b and a” (p. 136). Unidirectional or asym- 
metrical associations are not possible under any conditions. Although Asch and 
Ebenholtz leave the question open, they also favor the view that the relation of 
symmetry refers to one association only, not separate associations from a to b 
and b to a. Why, then, have empirical studies yielded evidence of weaker back- 
ward than forward associations? The answer is that such differential effects are 
an artifact of differential availability of items. More specifically, when a subject 
learns pairs in the A-B direction, he has practice with producing B as a response, 
and hence it becomes more available than item A, which serves only as the recall 
cue and need not be produced as a response. Thus, while recall of A given B 
as the stimulus may be relatively weaker than recall in the reverse direction, 
this asymmetry is not a property of the association per se. Directionality may also 
occur because the subject has acquired knowledge of order in addition to the 
(symmetrical) association, but this knowledge and the association are distinct 
operations. ? r 

Asch and Ebenholtz (1962) obtained evidence for symmetry using stationary 
visual forms of approximately equal availability, although some asymmetry 
favoring forward recall was obtained in other experiments. Evidence has sub- 
sequently been obtained by other investigators supporting both the symmetry 
position and associative asymmetry (see Ekstrand, 1966). The issue remains 
unresolved, although the evidence does suggest that either symmetry or asym- 
metry may obtain, depending on experimental conditions that are yet to be 
identified. In the present section, we shall examine just such a hypothesis con- 
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cerning associative directionality, relating it to semantic attributes of stimuli— 
most particularly, imagery-concreteness—and the inferred underlying imaginal 
and verbal symbolic processes. 


The Associative Directionality Hypothesis 


The hypothesis is straightforward: To the extent that associations involve 
visual imagery, they will be symmetrical; to the extent that they involve the verbal 
symbolic system (or auditory-motor processes generally) they will tend to be 
directed, with the degree of directional asymmetry depending on the relative 
asymmetry of associative experience involving two or more events. Thus, if the 
associated events A and B are directly represented or coded in memory as 
visual images, associative memory for the events will be symmetrical—either 
event will be remembered equally well, given the other as a cue. If the events 
are stored verbally (or in an auditory-motor system generally), the association 
will be stronger in one direction (e.g., A to B) unless associative experience 
occurs equally in both directions (A to B and B to A). Since the availability of 
imagery presumably varies directly with item concreteness, it follows that the 
more concrete the pair items, the more likely is it that they will be associated 
symmetrically. Conversely, the more abstract and devoid of imagery they are, 
the more likely is it that the association will be unidirectional. 

The hypothesis is novel only in its explicitness; it is implicit in numerous 
statements that have been made in the preceding chapters and in the very nature 
of the two symbolic systems as postulated here. Theoretically, visual imagery is 
specialized for parallel processing in the spatial sense. This implies associative 
symmetry in the case of a compound image involving two events: The image 
is spatially parallel, and either component should be equally effective as a retrieval 
cue for the other component, and either should be equally available as a “re- 
sponse” (in the S-R analytic sense). On the other hand, the verbal symbolic 
system is specialized for sequential processing, which clearly implies direction- 
ality of associations formed between units unless the item sequences have been 
experienced in both directions. Such directionality is obvious in the case of 
sentences, letters of the alphabet, etc., which can be recalled in a backward 
direction only with difficulty. Auditory sequences, such as melodies, and motor 
sequences, such as tying one’s shoelaces, are other examples of the directional 
bias characteristic of auditory and motor sequences. The stimulus and behavioral 
patterns in such instances are temporally organized and unidirectional. 

The above distinction between spatial (stationary) and temporal organization 
of multiple units.was not lost on Asch and Ebenholtz (1962), but they chose to 
interpret the differential directionality in the two cases in nonassociative terms. 
Associative symmetry applies to relations between units, although directionality 
is an essential characteristic of the internal organization of many units. Stationary 
visual units apparently show complete equidirectionality between their parts, 
whereas units that are extended in time (e.g., melodies and movements) are 
characterized by directionality. An ordinary sentence is a syntactical structure, 
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i.e., a directionally organized unit, which accounts for the relative difficulty of 
backward recall of sentences. Similarly, the comparative difficulty of reciting the 
alphabet backward may derive from the fact that recitation has constituted the 
alphabet into an auditory-motor unit. A word is both a visual entity and an 
auditory-kinesthetic unit; in the latter aspect, but not necessarily the former, it 
is directional. 

The Asch and Ebenholtz analysis is highly reminiscent of the analysis of 
serial learning discussed earlier (Chapter 7). The traditional analysis of serial 
learning was in terms of associative chaining. When transfer experiments raised 
difficulties for that interpretation, alternative explanations were suggested, in- 
cluding the ordinal position and response integration hypotheses. Asch and 
Ebenholtz in effect also deny the validity of the associative chaining interpreta- 
tion of the formation of temporal sequence in behavior when they assert that 
associations per se are symmetrical and reversible. With respect to extended 
units, on the other hand, they favor something analogous to Jensen and Rohwer’s 
(1965b) suggestion that serial learning involves the formation of an integrated 
response sequence. 

There is complete agreement between the present hypothesis regarding asso- 
ciative directionality and the Asch-Ebenholtz position vis-a-vis within-unit organi- 
zation in that both suggest that symmetry holds for visual-spatial representations, 
whereas directionality is characteristic of auditory-motor-verbal representations. 
The disagreement arises in connection with the distinction between intraunit and 
interunit relations, This may well be a semantic problem without important 
deductive consequences, as can be seen if we consider different stages in the 
formation of a higher-order integrated unit from two lower-order elements, A 
and B, which involve auditory-motor processes. It is implicit in the Asch- 
Ebenholtz position that when A and B are first experienced in close temporal 
contiguity, an associative relation develops, and this relation is characterized 
by directional symmetry. After some unspecified amount of associative experi- 
ence, A and B presumably become integrated into a unit, AB, to which the 
concept of association is inapplicable and which may be characterized by a 
directional bias with respect to the processing of its components (e.g., AB is 
easier to reproduce than BA). 

Serious logical and empirical difficulties are raised by such an argument. By 
what independent criteria are association and integration to be distinguished? 
Assuming that such criteria can be suggested, at what stage of associative experi- 
ence or practice does an associative relation between A and B change to inte- 
gration of the two elements into a compound unit? What is the basis for assuming 
that different principles regarding directionality of processing might hold at dif- 
ferent stages? These questions may have answers, but no evidence bearing on 
them appears to be presently available. In any case, I prefer not to make a 
qualitative distinction between association and integration. As others (e.g., 
Tulving, 1968) have pointed out, association is a descriptive term that refers 
to the probability of one event given another. The reasoning applies equally to 
integration of elements into higher-order units. A possible distinction is that 
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association might be used to refer to an association between some environ- 
mental event and a response, whereas integration might be applied to events 
entirely within the organism. For example, the latter might be used specifically 
to mean response integration, i.e., R-R relations, but clearly this would be inap- 
propriate where the reference is to integration of visual units into higher-order 
visual images. Such distinctions in terminology appear, therefore, to be of lim- 
ited usefulness, Be that as it may, the issue will not be pursued here inasmuch 
as we shall be concerned primarily with studies involving associative learning 
situations of the kind that have been generally used to investigate the question 
of associative directionality. 


Research Evidence Relevant to the Hypothesis 


The Asch and Ebenholtz (1962) experiments provide evidence bearing 
on the hypothesis that either symmetry or asymmetry may be obtained, depend- 
ing on the symbolic processes involved in the task. The clearest support for 
associative symmetry emerged from their Experiments I, II, and IV, which 
involved visual (nonverbal) forms comprised of two components or “terms” in 
various geometrical relationships to each other. In one case, the stimuli were 
visual figures, the contours of which were made up of discontinuous smaller 
forms in a constitutive relation to each other. Each pattern thus consisted of the 
overall form and its constituents or modes, each of which previously had been 
shown to be equally available to recall (Asch, Ceraso, & Heimer, 1960). An 
example pattern is shown in Figure 8-9a. Ten such patterns were presented singly 
for one trial. A recall test was then given in which either the form or the mode 
of each figure served as the stimulus, and the subject was instructed to draw 
the missing term. The results showed that there was no consistent directional 
preference for either forms or modes—recall was equidirectional. The results 
were essentially the same for the other two experiments, which involved inclu- 
sion (one component enclosed a larger form; see Figure 8-9b) and part-whole 
relations (Figure 8-9c). Thus associative symmetry was the rule in the case of 
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FIGURE 8-9. Examples of visual forms involving (a) constitutive, (b) in- 
clusive, and (c) whole-part relations between the two connected components within 
each pattern. From Asch and Ebenholtz (1962). 
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compound geometrical forms, which presumably are stored in memory as con- 
crete spatial images with their components in parallel. 

Forward associations were stronger than backward, however, when the items 
were nonsense syllables learned successively in a-b-c triplets (Experiment VI) 
or a-b pairs (Experiment VII). Asch and Ebenholtz argue that the asymmetry 
in these instances resulted from differential availability of one term produced 
by the anticipation learning procedure. However, the results are also consistent 
with the view that the asymmetry stemmed from the essential role played by the 
verbal system in the processing of such items. 

Difficulties are raised for the hypothesis by the fact that associative symmetry 
has also been obtained with verbal items. Thus, according to Ekstrand (1966), 
the clearest evidence for symmetry comes from a study by Houston (1964). He 
used compound stimuli (colors and CVCs) and single-digit numbers as responses, 
and found that B-A recall to the colors (which presumably served as the func- 
tional stimuli during A-B learning) was equal to A-B recall to the digits. B-A 
recall to the color-CVC compounds was asymmetrical, however, presumably 
because the CVCs were not available as responses for the B-A test. If we assume 
that the color component was coded only verbally during learning, the data 
for B-A recall to the colors are inconsistent with the hypothesis that asymmetry 
obtains when the verbal system is involved. Note, however, that the colors might 
be stored visually rather than verbally. Moreover the associates were single-digit 
numbers, and evidence on tachistoscopic recognition of numbers by Dick and 
Mewhort (1967), summarized previously in Chapter 4, indicated that numbers 
are less influenced than alphabetic material by order-of-report and sequential- 
redundancy variables, suggesting that processing of numbers is not strictly 
“verbal.” It could be argued, therefore, that the color-number combinations 
used by Houston were in fact stored as compound visual images and that such 
storage accounts for the associative symmetry he obtained. This explanation 
would not account for the finding of symmetry or near-symmetry in other in- 
stances in which at least one member of each pair was a nonsense word (e.g., 
Asch & Lindner, 1963; L. M. Horowitz, Brown, & Weissbluth, 1964; Merryman 
& Merryman, 1968). The prediction of asymmetry with purely verbal items, 
therefore, fails to be uniformly supported, although it has been obtained in some 
instances (e.g., Battig & Koppenaal, 1965). Because of the various procedures 
used in these studies, however, it is difficult to draw firm conclusions that are 
relevant to the particular hypothesis under examination here. 


Word concreteness and associative symmetry-asymmetry In consider- 
ing the effects of imagery-concreteness on associative directionality, we must 
distinguish between effects attributable to the differential potency of concrete 
and abstract words as retrieval cues, and directional asymmetry or symmetry. 
The retrieval-cue effect introduces complexities analogous to those created by 
stimulus-response differences in availability. Two studies have been reported that 
revealed such retrieval asymmetries in forward and backward recall, The results 
are of interest in their own right in that they provide further evidence for the 
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conceptual-peg hypothesis, as well as being relevant to the associative symmetry- 
asymmetry issue. s 

Lockhart (1969) carried out three experiments in which the subjects were 
given one study-test trial with adjective-noun pairs. The pairs were presented in 
either adjective-noun or noun-adjective order, and either member of a pair 
could serve as the cue for recall of the other. Lockhart reasoned that if associa- 
tions are symmetrical, recall should be independent of the word given as the 
cue. Experiment I, involving concrete nouns and adjectives, showed recall to 
be independent of presentation order but superior when cued by the noun. 
Experiment II involved two lists, one comprised of adjective-concrete noun pairs 
(e.g., agreeable-pocket) and the other comprised of the adjectival equivalents 
of the abstract nouns paired with the same concrete nouns as in the other list 
(e.g., agreement-pocket). The only significant result was that recall was again 
superior when cued with the concrete noun. Thus the asymmetrical recall was 
attributable to the relative abstractness of adjectives. Consistent with this gen- 
eralization, Experiment III showed no asymmetry effect with adjective-abstract 
noun pairs. 

Lockhart concluded that adjective-concrete noun pairs are associatively 
linked in such a fashion that the concrete noun provides more cues for the 
retrieval of the adjective than vice versa, An examination of intrusion and omis- 
sion errors led him to reject differentiation, or distinctiveness, as an explanation 
(this feature will be discussed further in a later section), and he suggested that 
mediating imagery could provide a plausible, if speculative account of both 
the asymmetry effect and the error data. This suggestion essentially supports the 
conceptual-peg hypothesis. However, Lockhart’s findings do not support the 
present theory that associations would be directionally asymmetrical when proc- 
essing is verbal. Adjective-abstract noun pairs presumably involved relatively 
less imagery and more verbal symbolic activity than did pairs involving con- 
crete nouns, yet symmetry was obtained with the former. However, only one 
study-test trial was given, and subjects were told that recall might be cued with 
either member of a pair. These conditions may have favored rehearsal in both 
directions, resulting in directional symmetry despite the asymmetrical effects of 
concrete and abstract retrieval cues. 

Yarmey and O'Neill (1969) investigated forward and backward association 
strength as a function of noun concreteness, using noun-noun and noun-nonsense 
syllable pairs in different experiments. Only the noun-noun experiment will be 
considered here. The study differed from Lockhart’s in that multiple trials were 
given during both forward and backward learning, and subjects were not informed 
during the former that backward learning would later be tested. The explicit 
purpose of the study was to test predictions from the conceptual-peg hypothesis. 
Yarmey and O'Neill reasoned that both forward and backward learning would 
vary directly with the imagery-concreteness of the noun serving as the stimulus 
for recall. The crucial comparison is between concrete-abstract pairs and 
abstract-concrete pairs, for which predictions from item availability and con- 
ceptual-peg hypotheses differ. According to the former position, a test of back- 
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ward association strength should yield superiority for concrete-abstract pairs, 
since the high J (concrete) noun serving as the response during backward recall 
sho uld be more available than the low J (abstract) noun that must be recalled 
when abstract-concrete pairs are reversed. The conceptual-peg hypothesis, on 
the ther hand, predicts that backward recall would be better for pairs originally 
ira the abstract-concrete order, since the high J items would function as the 
stixmulus “pegs” when the pairs are reversed. The results were fully consistent 
with the latter hypothesis: Concrete-abstract pairs were somewhat superior to 
abstract-concrete pairs during forward learning, and the turned-over abstract- 
conercte pairs (i.e., with the concrete nouns now serving as stimuli) were clearly 
surperior in backward learning. Moreover, the transfer effect from forward to 
backward learning was greater from abstract-concrete pairs to their reversed 
vers ions than from concrete-abstract to their reversals when account was taken 
of the data from appropriate control groups. 

"The above findings from the Yarmey-O’Neill experiment, like those of 
Loc khart, essentially demonstrate retrieval asymmetries related to noun imagery- 
comereteness regardless of the direction of the test. They are relevant to the 
ass©ciative symmetry issue because they indicate that such factors must be taken 
into account in any test of the hypothesis, but they do not in themselves con- 
stitute a sensitive test of the relation of item concreteness to associative sym- 
metry because the strong retrieval effects overshadow any directional differences 
that might occur during the formation of associations. 

Restricting the analysis to conerete-concrete and abstract-abstract noun pairs 
would provide better evidence of any differences in associative directionality 
inasmuch as the imagery level of the retrieval cues would be held constant for 
forward and backward recall tests within any given type of pair. Such pairs were 
included in the Yarmey and O'Neill experiment, and a comparison of error 
scores during backward learning (taking into consideration appropriate control 
group data) showed that transfer from forward to backward association was 
stronger for concrete than for abstract noun pairs. That is, asymmetry was 
greater for the latter, as predicted from the associative directionality hypothesis, 
which relates symmetry-asymmetry differences to the relative availability of 
ima gery as an associative mediator. 

Similar results have been reported in a number of experiments. Epstein 
(1 9 62b) reported backward recall scores as a percentage of forward recall: 84 
Percent for concrete words and 39 percent for abstract words. Wollen (1968) 
PE sented high- and low-imagery noun pairs for one study trial, then tested recall 
USim gs both stimulus and response members as cues. He found that backward 
T©Cal| was actually somewhat higher than forward recall in the case of the high- 
Ma sSery pairs, whereas forward recall was superior for low-imagery pairs. 

us associative directionality effects agreed with input order in the case of 
low —imagery pairs but not high-imagery pairs. Although the reversal in the latter 
case js not expected, the results of all of these experiments are generally con- 
SiStent with the hypothesis that the more available the imagery code, the more 
liKe@1y is it that associative recall will be symmetrical. 
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Smythe (1970) conducted a series of experiments similar to the above, in 
which he exercised great care to ensure equal availability of both members of 
the pair during the recall test. He also extended the analysis to pictures in one 
experiment. In agreement with the hypothesis that generated the research, small 
but consistent differences in recall symmetry-asymmetry occurred as a function 
of pair type. Thus picture and concrete noun pairs resulted in symmetrical recall, 
whereas abstract noun pairs generally showed higher forward than backward 
recall. Symthe also measured the latency of the correct response and found this 
to be even more sensitive to differences in associative directionality in that it 
more consistently yielded statistically significant comparisons within experiments 
than occurred with number of items correctly recalled as the performance meas- 
ure. The results for the experiment involving pictures as well as word pairs are 
shown in Figure 8-10. The data indicate that recall latency was significantly 
slower for backward recall than for forward recall in the case of abstract noun 
pairs but not picture pairs or concrete noun pairs. The same pattern of latency 
differences occurred for abstract and concrete nouns in other experiments that 
involved additional variables, including a comparison of auditory and visual 
presentation of the items. 

The recall and latency data from these experiments agree in showing that 
associative recall is symmetrical, or nearly so, when the pairs are concrete but 
asymmetrical (recall being easier in the forward direction) when the pairs are 
abstract. The results provide strong inferential support for the hypothesis that 
imagery is involved in the learning of concrete pairs. Generated by both members 
of the pair, such images are spatially parallel compounds that can be redintegrated 
equally easily by either verbal item as the retrieval cue, and decoded to yield its 
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associate during recall. Imagery is less probable in the case of abstract pairs, 
hence they are likely to be‘learned by rote, or mediated verbally by sentences 
or phrases, with the verbal associative connections being sequential and uni- 
directional in either case unless rehearsal is permitted in the backward direction 
as well. 

The directionality effects considered here have involved item concreteness as 
the crucial variable. The hypothesis that such effects would vary according to 
the degree of involvement of imaginal and verbal processes is also testable using 
experimental procedures designed to affect the different mediation processes 
directly, Other aspects of Wollen’s study involved such conditions, as have those 
of other investigators. These will be considered in the next chapter. In the mean- 
time, we can conclude that any theoretical analysis of associative directionality 
needs to take into account the meaning attributes of individual items. Large 
differences in associative meaningfulness have been shown to have predictable 
effects (e.g., Harrigan & Modrick, 1967; J. Richardson, 1960), and the studies 
reviewed here indicate that imagery-concreteness is important even when dif- 
ferences in m are minimized. However, the relative effects of m and imagery 
have not been explored as systematically in relation to associative directionality 
as they have been in relation to standard paired-associate learning and, in the 
absence of firm data, comparisons of the two attributes will not be attempted in 
the present context. 


ALTERNATIVE INTERPRETATIONS OF THE EFFECTS 
OF IMAGERY-CONCRETENESS 


The empirical conclusion from the research on meaning and associative 
learning can be restated firmly: Imagery-concreteness is the most potent of any 
meaning attribute yet identified among relatively familiar and meaningful items 
(as opposed to meaning attributes varied among unfamiliar nonsense material). 
The effect of this variable is consistently greater when varied among stimulus 
members than when varied among response members of pairs, a fact that has 
been emphasized repeatedly as providing support for an interpretation of the 
effects in terms of an intrapair associative mechanism, i.e., stimulus-evoked 
mediating imagery. However, alternative explanations are possible, including 
ones based on stimulus differentiation, or direct rather than mediated associa- 
tions. Such possibilities will now be examined in detail. 


Stimulus Differentiation 


Differentiation and the closely related concepts of distinctiveness and 
similarity (or dissimilarity) have already been discussed in relation to recogni- 
tion memory in the preceding chapter. Theoretically, the function of differ- 
entiation or distinctiveness of iterns in associative learning is to protect particular 
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interitem associations from interference by other possible associations involving 
the same items.* The basis of the interference is generally assumed to lie in the 
similarity relations among items: The greater the similarity among items in a 
list, the greater the probability of associative errors. The basis of such associative 
interference can be viewed in terms of gradients of generalization, direct asso- 
ciations between similar items, or common or similar implicit responses evoked 
by different items (Underwood, Ekstrand, & Keppel, 1965). A choice among 
these alternatives is not essential for our purposes. The critical issues have to do 
with the operational definition of similarity, its effect on paired-associate learn- 
ing, and how these might be applicable to the concreteness effect. 

Similarity has been variously measured in terms of relative distances between 
items along some physical dimension: common letters; similarity of meaning 
based, for example, on common verbal associations; judgments of similarity; 
and so on (for a review of scaling techniques, see Goss & Nodine, Chapter 5). 
The empirical generalizations regarding the relation between similarity and 
paired-associate learning appear to hold for the different measuring procedures. 
Goss and Nodine summarize the data as follows: “In general, acquisition rate 
and similarity of stimulus members and similarity of response members have 
been related inversely with similarity of stimulus members the more potent vari- 
able” (1965, p. 221). In other words, the greater the similarity among stimulus 
members in particular, the slower the learning. Conversely, the more dissimilar 
or distinctive the stimuli, the faster the learning. This generalization holds even 
for the special instance of the single item, as indicated by the finding that the 
isolation effect (the von Restorff phenomenon)—i.e., the facilitated learning of 
an item that “stands out” because of some distinctive characteristic—is relatively 
stronger on the stimulus side of pairs (Erickson, 1965). 

Two recent studies will serve to illustrate some of the scaling procedures and 
relevant findings. The stimulus similarity effects have been demonstrated with 
various materials within a single study by Runquist (1968). In four separate 
experiments, he varied formal similarity of low-m CVCs, synonymity of adjec- 
tives, associative overlap (number of common associates) of Kent-Rosanoff 
stimuli, and semantic distance of words from the semantic atlas (J. J. Jenkins, 
Russell, & Suci, 1958), The last index was based on ratings of words on a 
number of 7-point semantic differential scales (e.g., good-bad). The similarity 
relationship between any pair of words was defined as the average difference 
between them on the evaluative, potency, and activity dimensions. The mean dis- 
tance between all pairs of words in a given list defined the degree of stimulus 
similarity. Runquist found a strong inverse relation between acquisition per- 
formance and formal similarity, while the indices of meaningful similarity pro- 
duced somewhat smaller but nevertheless significant effects. The effect of mean- 


3 The experimental research and theory in the general problem area have their 
origins in the work of E. J. Gibson (1940), who viewed associative verbal learning in 
terms of classical conditioning and the reciprocal mechanisms of stimulus generalization 
and differentiation. For a review of this background see, e.g., Underwood (1961). 
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ingful similarity is of particular interest here, since any differences in similarity 
relations among abstract Words as compared to concrete words is likely to be 
based on meaning rather than on formal characteristics. However, formal simi- 
larity is also a relevant variable, since it might be the basis of the facilitating 
effect of pictures as compared to words. 

Underwood et al. (1965) varied conceptual similarity in a series of experi- 
ments. Conceptual similarity among verbal units was defined in terms of com- 
mon implicit associative responses. Thus the high-similarity lists consisted of 
items such as dog, cat, horse, and cow, which occur reliably as responses to the 
category name “four-footed animals.” The low-similarity lists consisted of items 
such as captain, cotton, leg, and cow, which occur as responses to different 
category labels. The results of one set of experiments showed that similarity 
among stimulus terms was deleterious to learning, while similarity among 
response terms had no effect on learning. The results are pertinent here because 
the items were all concrete nouns and it is possible that the conceptual similarity, 
or dissimilarity, is founded on perceptual imagery as well as on the category 
labels. 

The most crucial general feature of the above findings for the imagery data 
is the fact that the effect of similarity is greater when varied among stimulus 
members than when varied among response members of pairs. That is, dissimi- 
larity or distinctiveness of stimulus members is particularly facilitative. Thus, 
it could be argued that high-imagery stimulus items benefit associative learning 
only because they are relatively more distinctive and suffer less associative inter- 
ference from other items in a list than do low-imagery stimuli. 

The above argument rests on the assumption that similarity relations based on 
associative processes underlie item discriminability. An alternative interpreta- 
tion, which nonetheless has the same implications for the concreteness effect, 
is provided by E. Martin's (1968) encoding-variability hypothesis of stimulus 
meaningfulness effects in paired-associate learning tasks. Martin proposed that 
stimulus meaningfulness exerts its effect through stimulus recognition processes 
that necessarily precede association. Recognition is based on stimulus encoding, 
which refers to the elicitation of an (implicit) encoded version of the nominal 
stimulus, Since this encoded version is the functional stimulus for association 
formation, progress in associative learning depends on the stability of stimulus 
encoding from trial to trial, But nominal stimuli are variably encodable, hence 
they may be perceived differently on different occasions. This is the hypothesized 
basis of meaningfulness effects: The number of alternative encodings is greater 
for low- than for high-meaningful stimuli, and it accordingly takes longer for 
the selection of a particular encoding response that can serve as the functional 
stimulus for associative learning in the former case. i : 

While originally applied to meaningfulness, the above analysis can be readily 
extended to concreteness: Perhaps encoding variability is greater for more 
abstract stimuli than for more concrete stimuli, and this is the basis of the strong 
positive effect of stimulus concreteness in paired-associate learning. This hypoth- 
esis differs from the interference interpretation described above in that Martin 
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assumes that discrimination is based on encoding rather than on associative 
responses. The nature of the encoding processes is*unclear, but in the present 
theoretical context, they might be conceptualized as being analogous to repre- 
sentational meaning reactions, as distinct from referential or associative mean- 
ing. In any case, the implication again is that stimulus concreteness may have 
its facilitative effect via stimulus recognition and discrimination rather than 
mediated association. 

Let us now examine some research findings that bear on the alternative inter- 
pretations, keeping in mind that they are not necessarily incompatible alterna- 
tives; that is, it may turn out that imagery facilitates both differentiation and 
association. The discrimination hypothesis of imagery effects would be sup- 
ported indirectly by evidence that item imagery and item discriminability are 
related, and directly by evidence that stimulus imagery influences paired-associate 
learning only when such correlated differences in discriminability are present. 
Evidence on the imagery-discriminability relation will be considered first. 


Item imagery and discriminability The finding that recognition mem- 
ory scores increase from abstract words, to concrete words, to pictures (C! hap- 
ter 7) suggests that imagery value is related to discriminability, inasmuch as 
it is also known that similarity-dissimilarity relations among test items and dis- 
tractors is an important determinant of recognition scores, The discrimination 
learning paradigm provides a more direct approach to the investigation of the 
relation, In such learning, the subject is required to learn which member of 
each pair in a successively presented list of paired items has been arbitrarily 
designated as “correct” by the experimenter. Paivio and Rowe (1970) compared 
the effects of noun imagery-concreteness, m, and frequency on discrimination 
learning. One group of subjects was given eight study-test trials on a 16-pair 
list in which half the pairs were high imagery and half were low imagery, while 
frequency and m were held approximately constant at a medium value. Fre- 
quency and m were similarly varied for other groups. Figure 8-11 shows the 
mean errors over eight trials for each variable. It can be seen that high-imagery 
pairs were much easier to discriminate than low-imagery pairs. Conversely, fewer 
errors tended to be made in the case of low-frequency than high-frequency pairs, 
although the trend was not significant. Variation in m had no effect. The relia- 
bility of the imagery effect has been established in subsequent experiments, 
including one that involved homogeneous lists with respect to imagery level, 
rather than mixed lists. The finding is, of course, highly interesting in its own 
right, but in the present context, the major point is that imagery is indeed a 
powerful determinant of stimulus differentiation, and the plausibility of the 
differentiation hypothesis of imagery effects in paired-associate learning is thereby 
enhanced.* The associative function attributed to images in the imagery-mediation 


4 The findings are generally relevant to the theoretical interpretation of verbal dis- 
crimination learning. The results for noun frequency were discussed in Chapter 7 in rela- 
tion to the frequency theory of such learning (Ekstrand et al., 1966) and its application 
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FIGURE 8-11. Mean number of 
errors over eight verbal discrimination 
learning trials as a function of level 
(high versus low) of pair imagery (1), 
meaningfulness (m), and frequency (F). 
Based on data in Paivio and Rowe 
(1970). 


theory is not ruled out by this evidence, however, since there is no reason to 
assume that differentiation and association are mutually exclusive. The results, 
in any case, do not provide any direct evidence on the relation between imagery, 
stimulus discriminability, and associative learning. Such evidence is considered 
next. 


Evidence from paired-associate learning studies The recognition mem- 
ory and discrimination learning data suggest that concrete, high-imagery nouns 
are in some sense more “distinct” than abstract, low-imagery nouns. Such dis- 
tinctiveness would presumably be based on meaning and hence could be inter- 


(1970) discussed the imagery effect in terms of 
bally evoked images may be analogous to the 
by Ekstrand et al. to play a role in dis- 
designated as correct may evoke images 


to recognition memory. Paivio and Rowe 
the frequency theory, suggesting that verl 
implicit associative responses (IARs) considered 
crimination learning. Thus high-imagery words 
more often than the incorrect words, thereby contributing to the process of differential 
frequency discrimination. The explanation seems strained, but it is a possibility that must 
be given due consideration and compared with other possible interpretations of this strik- 
ing effect of noun imagery. The problem has been investigated further in a series of 
studies (e.g, Rowe & Paivio, 1971a, 1971b), whose findings indicate that imagery and 
frequency mechanisms can function independently in discrimination learning, and that 
imagery can have simultaneous but distinct effects on discrimination and incidental asso- 


ciative learning. 
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preted as a form of acquired distinctiveness, or what Saltz (1963) has described 
as cognitive differentiation. Saltz’s investigation of the effects of such a variable 
in paired-associate learning is therefore relevant here. He varied the availability 
of color cues accompanying each verbal stimulus by presenting them during 
learning but not recall trials, or vice versa. Color differentiation was found to 
facilitate learning even when the color was not presented during the recall trial 
and therefore could not be explicitly used as a cue. The pertinent feature of 
Saltz’s study here is that his procedure provided an opportunity for color sen- 
sations to be conditioned to the verbal stimuli, which may thereby have acquired 
distinctive “concrete” meanings (cf. Phillips, 1958). The effect of imagery- 
concreteness of nouns could be similarly interpreted as cognitive differentiation 
resulting from prior association of concrete words, but not abstract words, with 
specific objective referents. Alternatively, one might argue that such differen- 
tiation is based on verbal associates rather than images evoked by the items with- 
out changing the basic principle. Indeed, given the theoretical view that abstract 
words are differentiated from concrete in terms of the relative unavailability of 
imaginal associative reactions in the former case, any comparison of similarity 
relations within the two classes of nouns should be based, not on imagery, but 
on some meaning attribute that they share. Verbal associative meaning is such 
an attribute and it is especially appropriate because similarity relations can 
be readily measured in terms of common verbal associates, i.e., associative 
overlap. 

The above interpretation of the facilitating effect of stimulus concreteness was 
tested in the Paivio (1965) study using associative overlap as the index of dis- 
tinctiveness. Recall that the experiment involved 16 concrete nouns and 16 
abstract nouns paired in all possible stimulus-response combinations, and that 
a positive effect of concreteness was much greater on the stimulus side of the 
pairs. To the extent that distinctiveness was involved in the effect, greater overlap 
would be expected among the abstract nouns than among the concrete nouns 
that constituted the word lists. An associative overlap score, based on the total 
number of associates a given noun had in common with the other 15 members 
of the same (concrete or abstract) class, was derived for each noun from the 
associations of a sample of the subjects that had contributed m data in the study. 
The mean overlap scores of the two classes of nouns did not differ significantly. 
Furthermore, a product-moment correlation of —.21 between overlap scores of 
stimulus terms and mean recall scores, although appropriate in sign, was also 
insignificant. Thus distinctiveness, defined in terms of associative overlap, could 
not explain the very strong effect of stimulus concreteness on learning, and some 
kind of positive associative interpretation is accordingly favored over one based 
on stimulus differentiation. 

The same conclusion emerges from Lockhart’s (1969) experiment, in which 
he tested a differentiation interpretation of the superior recall he obtained for 
adjective-noun pairs when recall was cued by concrete nouns rather than adjec- 
tives. He argued that if the poorer recall obtained with adjectival cueing is 
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attributable to their relative lack of differentiation or distinctiveness, then adjec- 
tives as stimuli should produce more intrusion errors than would result with 
noun stimuli. On the other hand, an interpretation in terms of the presence or 
absence of effective retrieval cues would predict a higher proportion of omission 
exrors with adjective cueing. An analysis of errors provided no support for the 
differentiation hypothesis: Relatively more intrusion errors actually occurred 
with noun cueing, whereas omission errors were clearly higher with adjective 
cure ing than with noun cueing. These data therefore are more consistent with an 
assoOciative-retrieval than a differentiation interpretation. 

Differentiation has also been proposed as a possible explanation of the 
facilitative effect of objects and pictures in comparison with words. Wimer and 
Lambert (1959) found better learning when objects rather than their noun 
labels served as stimuli for nonsense-syllable responses, Intralist stimulus simi- 
laxity was determined for both objects and nouns using the average semantic 
differential distance between items within each class as the index. The results 
sh ©owed that there was significantly less meaningful similarity among the objects 
thham among their names, which accords with an interpretation of the learning 
data in terms of stimulus differentiation based on meaning. 

IDominowski and Gadlin (1968) reasoned that, if differentiation is a factor 
im the stimulus effect of concreteness, learning differences would be obtained 
oxaly when lists are used. They tested this hypothesis using a short-term memory 
procedure in which they tested only one pair at a time. The pairs involved two- 
digit numbers as responses, and pictures, object names, or category names as 
stimma uli, Each subject was tested with only one type of stimulus material using 
a modified L. R. Peterson and M. J. Peterson (1959) task that required the 
sub ject to recall both members of a briefly exposed pair following a variable delay 
im terval involving a filler task to prevent rehearsal. In contrast with a standard 
PAaired-associate learning experiment, in which lists involving the three types 
of material were learned best with picture stimuli and most poorly with category 
nanes, the short-term memory task resulted in inferior recall for pictures, This 
findi ng influenced Dominowski and Gadlin to reject the imagery-mediation inter- 
Pretation of the stimulus effect of item imagery and to suggest differentiation as 
a Plausible (although untested) alternative. 

A ny generalizations from the Wimer and Lambert (1959) and Dominowski 
aA Gadlin (1968) findings to other studies of stimulus imagery effects can be 
44s tioned on several grounds. In the first place, neither study involved response 
terns that would be likely to produce a strong differential effect of imagery on 

© stimulus as compared to the response side of pairs if such comparisons 
were made, Wimer and Lambert used nonsense syllables, and Dominowski and 
GA lin used two-digit numbers. While numbers have not been systematically 
MV ©stigated as stimulus and response members for associates varying in imagery, 
t as possible that they would behave somewhat like nonsense syllables in that 
they may not readily suggest object-images that could be incorporated into com- 
Pound mediators representing both members of pairs. If so, item imagery would 
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still be expected to facilitate learning, just as Paivio and Madigan (1968) and 
Yarmey and O’Neill (1969) found even when low-association-value trigrams 
were paired with nouns, but this effect would probably be weaker than when 
nouns serve as associates and it might not reveal the contribution of imagery 
to associative mediation, as reflected in a differential effect of imagery on the 
stimulus side of pairs. Since neither Wimer and Lambert nor Dominowski and 
Gadlin varied concreteness on the response side of pairs, these suggestions 
remain speculative. 

Other questions are raised by the procedures used by Dominowski and Gad- 
lin. In their study, each pair was presented for only .3 seconds, followed imme- 
diately by the recall test or by a delay interval during which the subject named 
colors. Such a brief exposure is probably insufficient for associative processes 
to have their effect, and the filler task presumably interfered with any image 
arousal (in the case of words) or verbal coding (in the case of pictures) that 
might otherwise have occurred during the delay interval following the exposure. 
In brief, it is likely that the conditions of the task prevented the formation of 
effective imaginal or verbal mediators in much the same manner as the rapid 
presentation rate used by Paivio and Csapo (1969—see Chapter 7) was assumed 
to do in memory tasks other than paired associates. Further evidence relevant to 
this point is reviewed in Chapter 10, where it will be seen that a one-second 
presentation rate for pairs (without interfering activity) is probably the mini- 
mum at which mediation effects will be obtained. 

Finally, Dominowski and Gadlin required their subjects to recall both mem- 
bers of each pair. Although they tested the effectiveness of the different stimuli 
as retrieval cues by considering only those instances in which both members 
were recalled, it is by no means certain that an implicit cue (even a high-imagery 
one) is as effective as one that is explicitly presented during the recall trial. 
Dominowski and Gadlin argue otherwise, but evidence to be presented in Chapter 
10 suggests that item concreteness is not effective in associative learning when 
the items are not explicitly presented as retrieval cues during recall, although they 
presumably are available to the subject from memory. 

The differentiation and imagery mediation (conceptual peg) interpretations 
of the effects of item imagery were recently investigated by Raser and Bartz 
(1968). Their subjects were presented a homogeneous list of word-word, word- 
picture, picture-word, or picture-picture pairs only once, and associative learn- 
ing was tested by a recognition procedure in which the stimulus member was 
presented along with seven response alternatives, one of which was the correct 
one. Contrary to the usual finding, the results showed a significant facilitative 
effect of pictures as response terms but not as stimulus terms. This was taken as 
support for the differentiation hypothesis. However, as Raser and Bartz acknowl- 
edge, the recognition procedure places more emphasis on the response term 
than does the usual paired-associate learning procedure. Indeed, since both 
members of a pair are available to the subject during the test trial, there is no 
reason why either should be favored as a retrieval cue. Under these conditions, 
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differentiation among the “response” alternatives may well be a major factor 
and one that is strongly affected by item imagery. The results, in any case, are not 
directly relevant to the conceptual-peg hypothesis, which was intended to be 
applicable to associative learning situations in which one item serves as a re- 
trieval cue for another (absent) member. 

None of the above studies involved a direct experimental comparison of dis- 
crimination and association. This was done by Wicker (1970a), He compared 
pictures and words as stimuli for numbers or letter responses in a paired-associate 
task. Following presentation of a 30-pair list, subjects were shown the stimuli 
one at a time interspersed with 30 other distractor items that had not been 
presented in study trials. The subjects were first tested for stimulus recognition 
and then associative recall on each item. Consistent with previous findings, both 
recognition and recall were superior when pictures rather than words served 
as study-trial stimuli. This difference dropped to nonsignificance, however, when 
stimulus recognition was held constant by considering associative recall only 
for those instances in which the stimulus was recognized with certainty. Wicker 
concluded that the picture-word stimulus effect is best described in terms of 
differences in discriminability or encoding of stimulus items (interpretable per- 
haps in terms of Martin’s encoding variability hypothesis) rather than association. 

Wicker’s results indicate that stimulus recognition processes do indeed play 
a significant role in the facilitative effect of pictorial stimuli, but they do not 
constitute definitive evidence against an associative interpretation. Note that 
Wicker used numbers or letters as response items. As in the Dominowski and 
Gadlin (1968) study described above, such response items are not expected 
to be as conducive to the formation of compound mediating images as the pic- 
ture or concrete-noun responses used in the studies in which the mediation 
hypothesis was proposed (e.g., Paivio & Yarmey, 1966). ; 

In summary, the available empirical data do not permit a clear choice be- 
tween differentiation and mediated-association interpretations of the stimulus 
imagery effect. A direct test involving associative overlap as the index of stimulus 
similarity within concrete and abstract words failed to provide support for 
differentiation as did an analysis of types of errors. Other experiments involving 
picture-word comparisons provide evidence consistent with the differentiation 
hypothesis, but in each case the alternative hypotheses failed to be adequately 
tested. 

The present tentative conclusion 
Such a conclusion is consistent with 


is that both processes are probably involved. 
recent theoretical analyses of the subprocesses 
involved in paired-associate learning (e.g., McGuire, 1961; Polson, Restle, & 
Polson, 1965; Underwood et al., 1965). It is also consistent with the imagery 
mnemonic system of the ancients (see Chapter 6), in which the rules for the 
formation of images of places and things were designed to facilitate both a550- 
ciation and differentiation. Probably the most effective “conceptual pegs” are 
those that evoke images that are well differentiated from each other and at the 
same time provide strong linkage to the appropriate response members of pairs. 
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The measurement of differentiation (dissimilarity) among images, and mediated 
associative bond strength independent of differentiation, are likely to be difficult 
problems, particularly in view of the difficulties encountered in recent attempts 
to distinguish empirically between the concepts of cognitive differentiation and 
mediated association (see Birnbaum, 1966; Greeno, 1968; Saltz & Ager, 1968; 
Saltz & Wickey, 1967). Direct comparisons of the two processes within the same 
experimental design will in any case be a necessary component of research 
directed at the problem. The above study by Wicker included this feature, as 
did an experiment by Bahrick (1969). It is particularly encouraging and relevant 
that Bahrick was able to demonstrate that discriminative and associative learning 
begin immediately and proceed independently throughout training with pairs 
of meaningful pictures. With meaningless drawings, on the other hand, associa- 
tive performance did not improve until some discrimination had developed. The 
finding for pictures is consistent with the above suggestion that effective “pegs” 
promote differentiation as well as association, although Bahrick’s study does 
not provide comparative data for different levels of concreteness nor direct evi- 
dence that mediation was involved. 


Direct versus Mediated Association 


Even if we assume that stimulus-term imagery facilitates S-R associa- 
tion, this does not in itself demand the further conclusion that the effect is a 
mediational one. It might be argued instead that the strength of the direct asso- 
ciation between stimulus and response members is for some reason related to 
their imagery-concreteness. This seems unlikely in the case of the experiments 
involving only nouns, or pictures and nouns, inasmuch as the pairing has gen- 
erally been random with the restriction that obvious pre-experimental associa- 
tive relations between members of a pair have been avoided in the construction 
of the paired-associate lists. In the case of related adjective-noun pairs, direct 
association is potentially a more plausible explanation of the effects, but the 
empirical data discussed earlier appear to be directly contrary to what would 
be expected from such an approach in that the noun-adjective order is easier 
to learn despite the fact that English language habits favor the adjective-noun 
order of usage. 

The available experimental evidence on the effect of intrapair associative 
strength on paired-associate learning also fails to provide a reasonable basis for 
a direct associative approach to the concreteness effect. Associative strength has 
been found to have a significant effect on children’s learning (e.g., McCullers, 
1967; for additional references, see the review by Goulet, 1968, p. 366). In 
the case of adults, however, Postman (1962) found that increased S-R asso- 
ciative probability facilitated learning when the word frequency of stimuli was 
low but not when it was high. Since many of the studies that demonstrated the 
stimulus imagery effect involved adult subjects and only high-frequency nouns, 
it seems unlikely that associative probability played a significant role in the 
finding, although the problem merits further investigation, particularly in view 
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of Kamman’s (1968) recent demonstration that direct associative connections 
are predictive of associative learning among adults. 

Associative probability might operate in another way, which is particularly 
relevant to the adjective-noun order effect. Perhaps nouns elicit only a few 
alternative modifying adjectives while the same adjectives elicit (modify) many 
different nouns: The noun-adjective order might therefore be easier to learn 
than the reverse order because the transition probability from stimulus to response 
is higher in the former case. Kusyszyn and Paivio (1966) tested this hypothesis 
by obtaining the appropriate association data (adjectives to nouns and nouns 
to adjectives) and constructing paired-associate lists in which word order, noun 
concreteness, and transition probability (the stimulus members of particular pairs 
elicited few or many alternative responses) were the variables. The association 
data showed that nouns and adjectives did not differ on the average in the num- 
ber of alternative associates they evoked. The learning data showed that transi- 
tion probability had a significant effect, so that recall was higher with stimulus 
members that elicited few rather than many alternative responses. Regardless 
of transition probability, however, recall was better for the noun-adjective order 
and when nouns were concrete. Thus, while transition probability was effective, 
it could not account for the effects of concreteness and the superiority of nouns 
as retrieval cues. 

The issue need not be labored further. The available evidence provides no 
support for an interpretation of the effects of stimulus imagery in terms of direct 
associative probability. We are compelled, therefore, to accept a mediational 
approach in general, although the precise mediating mechanism remains some- 
what uncertain at the moment. Let us be very clear about what is meant by this 
conclusion, It is in no sense intended as a denial of direct, nonmediated S-R 
associations in the learning studies that have been considered here, just as an 
associative approach in general is not a denial of stimulus differentiation as 
a factor in the observed effects. It seems obvious on a priori grounds that two 
events can become associated in memory simply as a result of contiguous occur- 
rence, without any mediational link based on other events, otherwise we cannot 
account for the “primitive” associations that occur in the absence of meaning. 


Furthermore, even in the case of meaningful units it is reasonable to assume 


that simple contiguity is a sufficient condition for associative learning, although 
st effective one. In fact, we need 


not the only one and not necessarily the mo: 
not assume—the data from three experiments by Spear, Ekstrand, and Under- 
wood (1964) supported the conclusion that the contiguous appearance of two 
verbal units will result in the development of an association between them even 
while the subject is learning other associations. What is being asserted here, 
however, is that the effect of mere contiguity should not differ for concrete and 
abstract units, and that the differential effects of such stimuli therefore must be 
attributed to differential coding processes or mediators, which subjects bring to 
the learning situation as a result of prior experiences involving those items. 
Imagery and verbal processes are two classes of such mediators, and their func- 
tional role will be directly explored in the next three chapters. 
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SUMMARY 


Numerous paired-associate learning experiments support the conclusion 
that imagery-concreteness is the most potent item attribute affecting performance 
in that task as it was found to be in other memory tasks considered in the pre- 
ceding chapter. Moreover, the positive effect of this dimension is consistently 
greater when varied among stimulus members than when varied among response 
members of pairs. The stimulus imagery effect has been demonstrated with pic- 
ture-word experiments, as well as ones involving variation in the imagery level 
of nouns and adjectives. The response effect is less consistent than the stimulus 
effect, and there is some evidence that pictures may even hinder learning relative 
to words as response members, perhaps because the verbal code is less available 
or accessible in the former case. With adjective-noun pairs, recall is better when 
cued by the noun than when it is cued by the adjective, and there is some evidence 
to support the view that this effect is due at least in part to the greater average 
concreteness, or imagery-arousing capacity, of the nouns, The effectiveness of 
high-imagery items as retrieval cues extends also to backward associations, and 
there is suggestive evidence that high imagery of the pairs favors associative 
symmetry, whereas low imagery is more likely to result in directional asymmetry. 
The data are generally consistent with the theory that concrete items readily 
evoke images that can function as mediators of associative learning, and that 
the imagery value of the stimulus members is particularly important on recall 
trials because the stimulus must redintegrate the image that mediates response 
retrieval. Other evidence suggests that stimulus imagery may promote differen- 
tiation among stimulus terms as well as S-R association. 

The effects of verbal associative meaningfulness (m) and of frequency con- 
trast sharply with those of imagery-concreteness. When varied over a wide range 
extending from familiar words to nonsense material, m typically has a greater 
effect on the response side than on the stimulus side of pairs. When varied only 
within familiar words, with imagery and frequency held constant, m has either 
been ineffective or has had only slight effects, which have been negative as often 
as positive. Frequency has sometimes shown a negative effect when varied on 
the stimulus side of pairs and generally a small positive effect on the response 
side. Frequency and imagery have been shown to interact in a complex manner, 
suggesting a novelty effect based on imagery, or interference based on verbal 
association, or both, 

The relative effects of the different meaning attributes in paired-associate 
learning are similar to their effects in recognition memory, free recall, and the 
Peterson and Peterson short-term memory task, suggesting that similar processes 
are involved in each. All of the data strongly implicate imagery as a potent under- 
lying process, whose functioning facilitates item recognition and discrimination 
as well as interitem associations. The results suggest further that verbal processes 
may be a source of interference as well as associative facilitation. Although the 
problem has not been extensively investigated, the results of a factor-analytic 
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study, which included free recall as well as paired-associate learning scores, 
suggest that imagery-concréteness may have its strongest effect as a stimulus 
variable in associative learning situations, as compared to its role in other mem- 
ory tasks. In general, however, the evidence supports the view that imagery is 
highly effective both as a memory code and as an associative mediator, con- 
sistent with what was assumed in the ancient mnemonic techniques. 


9 


Verbal Mediation in 
Learning and Memory 


This chapter and the two that follow deal with research and theory related 
directly to the mediating functions of the symbolic processes in learning and 
memory. Such functions will be inferred from evidence based on direct experi- 
mental manipulation of the mediation processes as well as questionnaire data 
concerning the types of learning strategies subjects report using in a given task. 
We begin with verbal mediation because it has received the lion’s share of atten- 
tion in verbal learning research until very recently. Since the methodological 
problems and effective variables related to mediation have been explored most 
fully in that context, verbal mediation provides a background against which the 
more recent studies of imagery mediation can be compared in Chapter 10, It 
will be seen, however, that a separate consideration of verbal and imaginal 
mediation does not satisfactorily reveal the unique functional characteristics of 
either postulated process. Accordingly, Chapter 11 will be devoted to studies 
in which imaginal and verbal mediators have been explicitly compared. Only 
then will we be in a position to consider a comprehensive theoretical analysis 
that incorporates both processes, although specific theoretical issues will be con- 
sidered throughout the three chapters. 

The discussion of verbal mediation is divided into two major sections, The 
first deals with “natural language mediators” as inferred from postlearning ques- 
tionnaire reports; the second, with a variety of experimental procedures, all of 
which are designed to encourage the learner to use verbal mediators in the 
learning task. These manipulations include: (a) instructions to mediate, (b) 
presentation of sentence contexts for to-be-learned items, (c) associative priming 
of mediators, (d) presentation of cues that facilitate the transformation of mean- 
ingless units into more meaningful ones, and (e) mediation transfer paradigms. 
Many of these studies have also included measures of verbal associative mean- 
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ingfulness in their research design, thereby providing a supplementary source 
of evidence on verbal mediation processes through the interaction of meaning- 
fulness with the experimental variables. 

The literature review summarizes some of the more important variables, effects, 
and methodological problems in this research area. The major goal, however, is 
to provide clues to the functional nature of the verbal symbolic system in relation 
to learning and memory. Thus we will be alert to evidence that bears on the 
definitive theoretical properties of that system, such as its sequentially operating 
characteristics. The problem is difficult because, as already noted above, the 
studies generally were not designed to differentiate verbal mediators from im- 
agery—nor from any other process with different postulated properties for that 
matter, Nevertheless, the various approaches to verbal mediation provide impor- 
tant initial evidence and are interesting in their own right. Hence they will be 
considered in some detail, Much of the empirical work has involved paired- 
associate learning and it accordingly receives the major emphasis here, although 
other memory tasks are discussed as well. 


NATURAL LANGUAGE MEDIATORS (NLMs) 


It has long been known that human subjects routinely use their linguistic 
skills to facilitate learning and memory, but such “natural language mediators” 
(NLMs) have been systematically investigated only recently. Research on the 
problem is motivated by increasing experimental evidence that simple rote learn- 
ing is largely a fiction. Even in tasks specifically designed to minimize the role 
of prior linguistic habits, subjects persistently (from the viewpoint of the rote 
learning tradition, one might almost say, perversely) find complex ways of coding 
items or mediating interitem associations, rather than learning by rote (e.g., see 
Adams, 1967; Battig, 1966; Bugelski, 1962; Underwood & Schulz, 1960). For 
the moment, we can leave open the question of how much of this mediational 
activity is truly verbal in nature and simply review the research in which the 
nominal emphasis has been on verbal processes. We shall be especially con- 
cerned with the generalizations that can be drawn from the data regarding the 
nature and conditions of effective mediation. 


NLMs Inferred from Subjects’ Reports Following Learning 


Perhaps the earliest systematic investigation of the problem was a series 
of studies by Reed (1918a, 1918b, 1918c) on the use of associative aids (his 
term for the mediators that subjects reported) in paired-associate learning. In 
one experiment, for example, Latin-English word pairs with which mediators 
were reportedly used were learned much faster than without such aids. Reed 
(1918c) presented a penetrating analysis of such associative learning situations 
as simple problems to be solved by thought. His description of the effect of prac- 
tice on the use of associative devices is particularly interesting. Thus: 
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. . . the learning of the associated pairs was accomplished by means of asso- 
ciative aids in most cases. . . . Later the response became fixed and mechanized 
and the associative aids dropped away. The subjects reported that they 
thought of nothing in these cases. The responses had become habits. Then 
when the words were to be learned in new orders . . . we find associative aids 
coming up again, and the responses indefinite and slow. A new problem had 
occurred and again the associative aids were set into operation to solve it 
(pp. 390-391). 


Reed’s interpretation of paired-associative learning as a problem solving situa- 
tion and his analysis of the genesis of thought processes used to solve them, 
with unconscious habit and reflex action as the final stages, is extraordinarily 
relevant today, and we shall have occasion again to refer to aspects of his con- 
tribution. 

Underwood and Schulz (1960, pp. 296-300) obtained reports from subjects 
on how they “hooked up” trigram-word pairs. They found that subjects reported 
some association for 73 percent of the pairs, and that learning scores were sig- 
nificantly higher for items for which associates were reported than for ones for 
which no associations were reported. While fully aware that the reports do not 
prove a causal relation, the authors concluded that subjects do make use of 
such associations for learning at least some of the pairs. They observed further 
that most of the associations involved single-step rather than multistep media- 
tion, and that a subject may use several types of mediators in learning the list, 
e.g., one based on letter identity, one on sound similarity, another on meaning. 
These observations have important implications, to be considered later, concern- 
ing the complexity of useful mediators and the relation between type of mediator 
and item attributes, The results of another study (J. M. Barnes & Underwood, 
1959) suggested that mediators tend to drop out as learning progresses, which 
accords with Reed’s observations. 

Bugelski (1962) described five categories of natural mediators used by sub- 
jects in learning nonsense-syllable pairs. These included the formation of one 
meaningful word from the two syllables, two words, phrases, abstract analyses 
of the syllables, and some vague association with one part of the combination. 
Mediators were reported for 67 percent of the pairs, which is quite similar to 
the percentage reported by Underwood and Schulz. An examination of Bugel- 
ski’s data also suggests that, as trials to criterion increased, there was a con- 
comitant increase in the number of cases in which no mediator was reported. 

A more elaborate system for classifying associative strategies was proposed 
by C. J. Martin, Boersma, and Cox ( 1965). The system was based on the exami- 
nation of subjects’ written reports of how they attempted to form associations 
between the members of pairs of low meaningful paralogs from Noble’s (1952a) 
list. The following seven categories were identified: no reported associations, 
repetition, single-letter cues, multiple-letter cues, word formation, superordinate 
(ie., a selection of elements from each of the two paralogs, that had some rela- 
tionship to each other), and syntactical (i.e., the subject reported selecting ele- 
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ments from each of the two paralogs and embedding these elements into a 
sentence, phrase, or clause). The categories were described by the investigators 
as representing a continuum of cue complexity. The related experiments showed 
an increasing monotonic relationship between level of strategy employed and 
performance on the learning task. Further studies showed that the use of asso- 
ciative strategies is related to verbal associative meaningfulness (m), particu- 
larly of the stimulus member of a pair (C. J. Martin, Cox, & Boersma, 1965), 
and that subjects who were required to report the associative strategies they had 
used during acquisition showed higher retention scores than those not reporting 
Strategies, the superiority of the former increasing with the length of the delay 
since the learning phase (Boersma, Conklin, & Carlson, 1966). 

The most extensive series of studies on NLMs has been conducted by Mon- 
tague and Adams, and their coworkers at the University of Illinois (e.g., Kiess 
& Montague, 1965; Montague, Adams, & Kiess, 1966; for a recent summary, 
see Adams, 1967). These studies have uniformly found a positive relation 
between reported use of mediators and performance in learning and recall situa- 
tions. Montague and Wearing (1967) obtained results which agreed with those 
of Martin, Boersma, and Cox (1965) in showing that fewer errors in learning 
were associated with more complex mediators, In addition, however, they found 
that the Martin et al. scale categories 3, 4, and 5 (single-letter cues, multiple- 
letter cues, and word formation) were rarely used and they concluded that if the 
subject uses a NLM at all, it is a complex one, and that a dichotomous classi- 
fication of NLM versus rote might accordingly be preferable to the more elabo- 
rate scheme. In any case, such a dichotomy has been used in most of the Illinois 
studies. 

Montague et al. (1966) found that more NLMs were used during acquisition 
of the paired-associate list when the presentation time for pairs was longer and 
when the pairs were high rather than low in rated meaningfulness according to 
Noble’s (1961) m’ scale. The latter agrees with the Martin, Cox, and Boersma 
(1965) finding mentioned above. In a retention test 24 hours after acquisition, 
Montague et al. asked their subjects to recall the response member of each pair 
and the NLM he had used in acquisition. The results showed an overall reten- 
tion score of 72.6 percent for items to which NLMs had been originally formed 
and later remembered correctly, whereas retention was negligible for pairs 
learned by rote (5.8 percent) and pairs for which the original NLMs had been 
forgotten or seriously changed (1.8 percent). A further experiment by Adams 
and Montague (1967) involved a retroactive interference paradigm, in which 
subjects first learned AB pairs, then AC pairs (i.e., pairs in which the stimuli 
from the AB list were paired with different responses); then they were asked to 
recall the AB pairs. The subjects were questioned about the use of NLMs after 
original (AB) and interpolated (AC) learning. The results showed a consid- 
erably higher proportion of correct recall of AB pairs for which NLMs had been 
reported during original learning than for those learned by rote. Whether the 
interpolated AC list was learned by rote or mediation was not similarly related 
to recall. Thus the pairs originally learned by mediation apparently were more 
resistent to retroactive inhibition than were unmediated pairs. 
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The above studies involved paired-associate learning. The role of NLMs has 
also been investigated in short-term memory, with comparable results. Groninger 
(19968) briefly instructed his subjects about NLMs but did not urge them to 
use sch devices. Following each recall trial, the subject was asked whether he 
“made any association” (i.e., used any mediator) when he first saw the trigram 
to be recalled, and what type it was. The results showed that the reported use 
of na e diators increased with trials, and that the percentage reported was much 
higher for high-association-value trigrams than for low-association-value trigrams. 
Furthermore, the use of mediators appeared to facilitate recall as a function 
of tciz2 1s. That is, while all items showed high retention on the first trial, natural 
langua sge mediation seemed to be necessary to maintain high retention on sub- 
sequen t trials. The finding was interpreted to mean that the use of mediators 
deters proactive interference effects of prior items. These findings are striking, 
particu larly considering the brief presentation time involved (i.e., 2 seconds). 
Prestam ably for this reason, the mediators were generally simple ones, such as 
imposing a word on the trigram or representing it by its initials. 

Kiess (1968) investigated NLMs in two experiments involving a short-term 
memory task similar to that used by L. R. Peterson and M. J. Peterson (1959). 
He varied the association value of the consonant-vowel-consonant (CVC) items 
over high, medium, and low levels, and used item presentation times of 2, 3, 
and 4 seconds. Reports of NLMs were obtained during presentation of the CVC 
and a gain at the end of a retention interval that varied from 0 to 30 seconds. 
Thus it was possible to relate retention to NLMs that were actually available 
to the subject during learning rather than recall only, as was the case in Gron- 
inger”s experiment. Figure 9-1 shows that items with NLMs were better retained 
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than those without NLMs at all retention intervals except 0 seconds, and that 
recall increased with association value. The number of reported NLMs also 
increased, and the latency of the NLM response decreased, with an increase in 
association value. These findings are in general agreement with Groninger’s and 
with the earlier paired-associate learning and retention data. Somewhat surpris- 
ingly, presentation time was only slightly related to the number of NLMs reported 
during learning, and had no effect on CVC recall. 

The results of all of the above studies agree in suggesting that NLMs may 
facilitate learning and retention, but the relationships are correlational and it 
is impossible to say with certainty that NLMs actually played a causal role. The 
investigators have been fully aware of this. Adams and Montague (1967), for 
example, suggest three alternatives: NLMs may occur at the time the question- 
naire is given and not during associative learning; NLMs are close correlates but 
not determinants of association; or, NLMs may actually play a causal role. The 
following studies were intended to reduce the ambiguity of interpretation. 


Independent Manipulation of NLMs 


The plausibility of a causal interpretation would be increased if the 
probability of a natural language mediator could be independently manipulated. 
Montague and Kiess (1968) set out to do this by obtaining NLM data for a large 
number of pairs from one group of subjects, and then using these norms to vary 
associability (i.e., as mediated by NLMs) in paired-associate learning studies 
with other groups. (Note that this procedure parallels other investigations of 
the effects of item attributes, such as meaningfulness, as discussed in the previous 
chapters.) The NLM data were obtained from 240 subjects, who wrote down 
any NLM they could think of that would link the stimulus and response members 
of each of several hundred pairs of CVCs. The association value of individual 
CVCs was also varied between pairs but was approximately equal for each mem- 
ber of a given pair. Several different associability indexes were derived from the 
data, but these will not be considered separately here. The important findings 
have to do with the relation of associability to learning performance, Associa- 
bility (AS) and association value (AV) were varied in four different paired- 
associate experiments involving different designs. The results of the first three 
experiments were somewhat disappointing, as indicated by the authors’ summary: 
“Taken together, the results of these three experiments show a consistent, but 
minor, effect of AS value when it is manipulated in lists composed of a mixture 
of various levels of AS and AV. The AS value does not have much predictive 
power over and above variation of AV” (Montague & Kiess, 1968, p. 20). As 
implied in that statement, association value (AV) was strongly related to learning. 

In the fourth experiment, associability and association value were varied 
within a single long list of pairs presented for a single trial. The CVCs were 
either high or low association value and within each level of that variable there 
were two levels of associability. Because associability and association value were 
correlated, the two variables were not factorially varied, and four different levels 
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af aassociability were represented over the two association value levels. The 
resu11 tS showed that recall increased with associability, the recall means being 
94, 1 -77, 3.79, and 7.48 for increasing levels of the associability variable. The 
effect of associability was also significant within low association value (the first 
two ma eans) and within high-association-value levels (the last two means). More- 
overr- the difference between associability means is significantly greater within 
hign— than within low-association-value pairs. A similar interaction was also 
obta än €d in one of the other experiments in the study. Thus, NLMs, as inferred 
fromm. <2 ssociability values derived from an independent group, do predict paired- 
associate learning, the relation being stronger when the association value of 
pairæd items is high than when it is low. In general, however, association value 
appears to bea superior predictor of learning, even in the fourth experiment. 

THe most sophisticated interpretation of natural-language mediators to date 
appeared recently in a doctoral thesis by Prytulak (1969). He defined natural- 
language mediation as an encoding-decoding process—the subject encodes 
nominal stimuli (e.g, CVCs) that are not part of their natural language into 
functional stimuli that are, and then decodes the latter back into the nominal 
stimtu21i- Prytulak investigated the encoding and decoding processes by requiring 
subjects to write NLMs to CVC nonsense syllables and then to reconstruct the 
originaal CVCs from the written NLMs. On the basis of these data, Prytulak 
develo ped an objective classification system to describe the observed encoding 
and <icecoding strategies or transformations. These transformations involved 
varios operations including substitution (e.g., the CVC “YAS” is changed to 
the N E-M “YES” by letter substitution), internal or external addition (¢.g., FEL 
chan © ci to FEEL, LOC changed to LOCOMOTIVE); permutation (e.g., MIR 
changed to RIM), deletion (e.g, TEV changed to TV), semantic association 
(e.g., TIS changed to FLEUR), and phrasing (e.g., MEV encoded as MILLION 
ELECTRON VOLTS). Many transformations require more than one operation 
for their description. For example, a transformation of LOC to TRAIN involves 
external addition to form LOCOMOTIVE, which becomes TRAIN through 
semara tic association. 

Next, Prytulak ranked the various transformations according to their relative 
success jin generating NLMs that were easy to decode. Ease of decoding was 
empirically calculated as the probability that the original CVC would be cor- 
rectly reconstructed from a NLM generated by a particular transformation in the 
associa tion-reconstruction study. The resulting hierarchy of transformations 
was referred to as a “T stack” in which transformations (Ts) producing easy- 
to-decode NLMs were placed higher in the stack than transformations producing 
difficta Lt— to-decode NLMs. The particular T stack that Prytulak used in his study 
is Shox jn Table 9-1 together with examples of the transformations involved 
ateach level. The stack represents an ordinal scale, so that for every CVC-word 
pair ita “Table 9-1, no T higher than the one used will generate a familiar word 
(Le, One with a frequency of one or more per million in the Thorndike-Lorge 
fount). This ordinal property of a CVC (or T) is referred to as its “stack 

epth. >> 
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The T stack constitutes a model of NLM formation in which stack depth is 
the major predictive variable. When required to erfcode a CVC, the subject is 
assumed to work sequentially down the T stack, trying one T after another until 
one is found that succeeds in generating an English word. To the extent that 
this conceptualization is valid, stack depth should predict NLM latency and 
probability. The lower the CVC in the stack, the greater the number of unsuc- 
cessful Ts that must be worked through before a successful one is encountered, 
hence the longer the time required for NLM discovery and the lower its prob- 
ability in a given time interval. 

The predicted relation between number of unsuccessful Ts, as inferred from 
the T stack, and probability of NLM discovery was tested using CVC asso- 
ciation values as the index of NLM probability, inasmuch as Prytulak found the 
latter two variables to be substantially correlated. In support of the prediction, 
correlations of —.71 and —.60 were obtained between number of unsuccessful 
Ts and Krueger (1934) and Glaze (1928) association values, respectively, The 
latency prediction was not tested directly by Prytulak, but the analysis implies 
a negative relation between NLM latency and NLM probability, which is sup- 


Table 9-1 


Transformations of the T stack with Illustrations and Probability Values for Correct 
Reconstruction of CVC from NLM. Adapted from Prytulak (1969) 


Probability of 


Examples of Correct 
Type of Operation* Transformations Reconstruction 
1 Identity pin-pin 88 
2 External addition (S) lov-love .89 
3 Internal addition (V) wod-wood 88 
4 Internal (C) + external (S) addition fex-flexible 78 
5 Internal (V) + external (S) addition pym-payment 71 
6 Internal addition (C) jek-jerk 68 
7 Internal addition (V) zel-zeal 59 
8 Internal (C) + internal (V) 
+ external (S) addition foh-forehead 57 
9 Substitution kut-cut 52 
10 Internal (C) + external (S) addition vaq-vanquish 44 
11 Substitution + external (S) addition koz-cozy 40 
12 Substitution yit-yet 36 
13 Internal (V) addition + deletion byf-bye 36 
14 Substitution + external addition (S) wigq-wick .29 
15 Internal addition (C) buh-bunch 24 
16 Substitution + internal (C) addition zyt-zest 20 
17 Substitution + external (S) addition jyz-jazz -20 


* Abbreviations: S = suffix, V = vowel, C = consonant; note also that the present de- 
scription of types of operations is incomplete. Thus, apparently identical operations at 
different levels are further differentiated into sub-types (e.g., 14 and 17 involve different 
types of substitutions). 
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port ed by the finding that NLM latencies are longer for low- than for high- 
asso i tion-value CVCs (Kiess, 1968; Schaub & Lindley, 1964). Thus the pre- 
dict ©1775 Were supported at least indirectly. The model was also predictive of 
NLM uncertainty: The greater the stack depth of a CVC, the more varied the 
NLs generated by a group of subjects. 

The T stack model was also extended to memory phenomena. Prytulak hy- 
pothe sized that when the subject is asked to remember a CVC, he generates 
an NEM and stores the latter along with the T operations involved in its pro- 
ductic<o 2? During recall, the subject attempts to retrieve the NLM and the T 
operations, then attempts to reconstruct the CVC by applying the reverse T oper- 
atioms tO the NLM. The retention of T operations was found to be negatively 
relat to the number of operations involved. Some operations were also found 
to be more memorable than others. Thus certain operations, such as external 
additi<om (changing LOC to LOCATION), are evident in the NLM itself and 
are vv € 1! retained. At the other extreme are the substitution operations that do 
not *<sis2nal” themselves—that is, the NLM does not indicate what substitution 
was ma <2 de, and the operation is easily forgotten. 

The validity of the T stack as a predictor was tested in short-term memory 
and p a&i red-associate learning tasks. Two short-term memory studies provided 
CVC rm emorability data, which were then related to various predictors, including 
the CW C's stack depth, the Thorndike-Lorge frequencies of the words generated 
by the transformations in the T stack, a combination of stack depth and fre- 
quency (called the “T model”), trigram frequency, meaningfulness (association 
value > , pronounceability, and the like. The results showed that the T model 
was thae best single predictor of memorability, its correlations with recall being 
.76axa<4_ .67 in the two experiments. 

One  paired-associate learning experiment employed CVC stimuli and word 
respoxa ses so that the stack depth of the transformation relating stimulus to re- 
spons< yas varied, The prediction was that learning difficulty would increase 
with Stack depth. The results were partially consistent with the prediction, two 
of thr< comparisons yielding the expected differences. A further analysis showed 
that tr number of interfering Ts was a better predictor of error scores than was 
stack <i@pth, where interfering Ts refers to Ts higher in the stack than the T 
relatia = a given CVC to the correct response, and which also can be applied to 
the CN7< to generate a word that would be incorrect in the experiment. A sec- 
ond e> Periment, generally identical to the first except that the pairs were reversed 
so that the words served as stimuli for CVC responses, also failed to demon- 
strate the learning differences predicted by the T model. 

ane Fregative paired-associate findings notwithstanding, Prytulak’s natural- 
langa sre mediation model is an appealing approach to the problem of verbal 
mediati©n because of its rigor and generally impressive predictive power. It 
should te noted that his analysis of mediational processes in terms of trans- 
p ion parallels psycholinguistic interpretations based on the linguistic the- 
12. In transformational generative grammar, to be discussed in detail in Chapter 

; Particular, Prytulak’s view that a CVC may be remembered by trans- 
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forming it into an NLM and then storing the NLM along with the transforma- 
tional operations is precisely analogous to G. A. Miller’s (1962) hypothesis 
that a complex sentence is stored as a simpler (“kernel”) sentence along with 
a transformational “footnote” that indicates what syntactical operation must 
be performed in order to retrieve the original sentence. It will be seen, however, 
that the transformational hypothesis has been only inconsistently supported in 
sentence-memory experiments (Chapter 12), suggesting that Prytulak’s model 
too should be viewed with caution. 


Conclusions and Issues Arising from the Research on NLMs 


A number of general empirical conclusions and questions of interpreta- 
tion are suggested by the above research. 


1. Positive relations have been consistently observed between reported 
mediators and learning and memory performance. Although the causal sequence 
is ambiguous in such correlational data, the consistency of the relation under 
varying conditions suggests that the reports are valid indicators of devices actually 
used by subjects to associate pairs or remember items. The causal interpretation 
is strengthened by successful predictions of paired-associate learning from inde- 
pendently obtained NLM associability data for pairs, although the predictive 
power of the latter is not particularly impressive in comparison with a tradi- 
tional measure of associative meaningfulness. Prytulak’s T-stack model of NLM 
generation also failed to be a strong predictor of associative learning, although 
it was highly successful in short-term memory. These findings raise questions 
about the role of linguistic mediators in paired-associate learning, but a detailed 
discussion of that issue must be postponed until later. 

2. The reported natural language mediators vary greatly in complexity, 
and there is some disagreement concerning the relation of such complexity to 
learning and memory. C. J. Martin, Boersma, and Cox (1965) and Montague 
and Wearing (1967) found that the more complex the reported mediation stra- 
tegy, the better the learning. However, Underwood and Schulz (1960, p. 300) 
stated that few of the associative aids their subjects reported were elaborate in 
the sense of requiring more than one step, and that this is reasonable inasmuch 
as it is difficult experimentally to get a positive effect in learning across mediators 
more than one step removed. Groninger (1966) also found the reported medi- 
ators in short-term memory to be relatively simple. In a sense, Prytulak’s (1969) 
model and supporting memory data suggest that the efficiency of NLMs is 
related directly to their simplicity, but this conclusion depends on a particular 
definition of simplicity (i.e., the number of operations involved in encoding a 
CVC into a word) and is applicable primarily to CVC units. More generally, 
Prytulak suggested that short stimulus strings are encoded at the next highest 
level—CVCs as words, and word pairs as sentences. The number of steps would 
presumably increase further where both members of the pair are nonsense syl- 
lables. The complex strategies described by Martin et al. appear to be consistent 
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with such an interpretation, which is theoretically important here because it 
increases the plausibility of the complex mediational model that was proposed 
in the preceding chapter for associative learning involving concrete and abstract 
nouns paired with nonsense syllables. The issue of mediator complexity will come 
up repeatedly in this chapter, and at this point we may conclude that the dif- 
ferea c Es in empirical findings are related to differences in experimental meth- 
odl o ZY. including such factors as the meaningfulness of learning materials, type 
of task (eg, short-term memory versus paired associates), presentation rate, 
and the method of obtaining reports of natural language mediators. 

3. The findings uniformly indicate that natural language mediators are 
report] d more frequently as the associative meaningfulness of the pairs increases. 
Note that this can be interpreted simply as a corroboration of the meaningful- 
ness = lues themselves: Association value, m, and NLMs all reflect the capacity 
of the individual items to evoke associative reactions. In the case of paired- 
associzates, the NLMs presumably incorporate the contextual relation between 
members of a pair, but it is still not surprising that associability via NLMs should 
be related to the association values of the individual items. This interpretation 
of NE IMs in no way reduces their theoretical importance to learning and mem- 
ory. KR ather, it suggests that common symbolic processes underlie the different 
assoc iza tive measures and presumably mediate, in part at least, their relation to 
perfor rrmance. The NLM data also suggest, however, that associative mediators 
may be effective even when one or both members of each pair is a nonsense 
word. Z deed, such mediators presumably are all the more necessary if learning 
is to za ke place efficiently under these conditions (cf. L. L. Clark, Lansford, & 
Dalle xa bach, 1960). 

4. The importance of temporal factors is suggested by several findings. 
More natural language mediators are reported in paired-associate learning with 
longex- presentation times for pairs (Montague et al., 1966), but a two-second 
rate S@enys sufficient for the effective utilization of NLMs with paired associates 
as We 11 as items in short-term memory experiments (Groninger, 1966; Kiess, 
1968 > _  Kiess’ experiment also showed no effects attributable to either NLMs 
or aSS ciation value in STM at a O-second retention interval, but such effects 
increased uniformly as the interval increased. Although a ceiling effect may 
contri b rate to the lack of differences at the 0-second interval, these data are also 
consis t= nt with the analysis of associative meaning in earlier chapters: Asso- 
ciative processes take time to be aroused and to have their effect, and their 
effect is a function of the memory load involved in the task. The lack of any 
effect zt zero seconds delay, for example, parallels the relative ineffectiveness 
of aS Gciative variables in tachistoscopic recognition (Chapter 4) and in im- 
mediate memory span (Chapter 7). The importance of temporal factors is 
pools rated and a more precise analysis of their effects made possible by other 
experixa ental studies of mediation considered later. 

S. A general conclusion suggested by the findings of Reed (1918b) 
ioe M. Barnes and Underwood (1959) is that mediators tend to drop out 
as a Exar ction of practice. In apparent contradiction to this generalization, Run- 
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quist and Farley (1964) found that reported mediators increased with learning 
trials up to a point. However, they obtained such reports in a separate session 
after learning, in which the pairs were again presented and the subjects were 
asked to report any mediator and its latency was measured. Under such condi- 
tions, prior learning experience may indeed facilitate mediational reactions to 
the pairs, but it is possible that such devices were actually utilized less frequently 
in learning as pairs became better learned over trials. An alternative hypothesis, 
proposed by Prytulak (1969), is that an inverted U-shaped relation exists be- 
tween use of NLMs and amount of practice, That is, NLMs first increase and 
then decrease as a function of trials, with the peak trial depending on such 
factors as item meaningfulness (cf. Adams & McIntyre, 1967, pp. 441-442). 

6. A final issue concerns the nature of the mediation process that can 
be inferred from the studies of natural-language mediation. It is reasonable to 
assume that much of the symbolic activity is indeed verbal, particularly in studies 
that involved nonsense words as items. Nevertheless, nonverbal imagery may well 
have been involved to a greater or lesser degree in many experiments. Reed in 
fact reported the use of imagery as well as verbal devices as associative aids, and 
others have also made references to imagery in their studies (e.g., Bugelski, 1962; 
Runquist & Farley, 1964). However, no such category emerged in those studies 
in which attempts were made to classify NLMs according to complexity, and 
the very term “natural-language mediation” and its definition tends to preclude 
such a category. Adams (1967), for example, discusses NLMs exclusively in 
terms of implicit verbal response chains, simple or complex language habits, etc., 
and this emphasis is apparent in most of the investigations of natural-language 
mediation, 


Is it reasonable to suppose that subjects might sometimes say that they used a 
nonverbal image to link the members of a pair if they were given the oppor- 
tunity to do so? We have no direct evidence from the NLM research itself, 
although the examples of mediators reported in these studies certainly are sug- 
gestive. Thus, in his summary of the study of NLMs and retroactive inhibition, 
Adams (1967, p. 90) gave the phrase “I thought of troops landing on a shore” 
as a sample of a sentence association for the pair INSHORE-VICTOR. Where 
is the reference to verbal mediation here? Even the to-be-learned items are 
absent in the reported mediator, and it seems more reasonable to classify the 
mediating “thought” as a nonverbal process of some kind. Similarly, as a sam- 
ple of word association for the pairs RETAIL-WEALTHY, the illustrative 
NLM is “money.” It may well reflect a verbal process, but it appears to be the 
experimenter’s rather than the subject’s choice to classify it as such, 

The above examples may be exceptions, but in the absence of more complete 
published descriptions of natural-language mediators, they are all we have to 
go on. It could be argued that these examples involve meaningful words only and 
the suggestion that imagery may play a mediational role is not applicable to 
studies involving nonsense material. Again, the available published evidence 
does not necessarily support such a conclusion. The illustrative example of a 
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ya tactical mediator presented by C. J. Martin, Boersma, and Cox (1965) for 
the Pair RENNET-QUIPSON was: “Changed Rennet to Bennet and saw Quips 
a © vipson—thought: Bennet Cerf Quips on TV.” Might the subject (or an 
expe simenter for that matter) have classified such a mediator as involving non- 
ver b2! imagery if he were encouraged to do so? The answer to the question is 
imp © rant, for it would provide evidence relevant to the theory suggested in 
the last chapter, that imagery might be involved in noun-nonsense syllable learn- 
ing Y ia a complex encoding-decoding sequence, in which the nonsense word is 
firs transformed into a meaningful one and then incorporated into an image 
involving both members of the pair, as Paivio and Madigan (1968) suggested. 
Thee ERENNET-QUIPSON example certainly appears to exemplify the first part 
of swa €h a coding sequence and the “thought” may well illustrate the image phase. 
Thee suggestion remains speculative, although increasingly plausible in the light 
of tHe NLM data. It should be emphasized, in any case, that the claim is not 
that such a process is the rule, but only that it can and does sometimes occur. 
The xmajor portion of any mediation process involving nonsense words may 
wel L bbe verbal. Indeed, such a conclusion is inevitable given the theory that the 
availa bility of mediating imagery depends on the image-evoking capacity of 
itea s - 

We turn now to a consideration of experimental studies of verbal coding 
devices and mediators, in which the above issues are examined further. 


EXPERIMENTAL MANIPULATION OF 
VERBAL MEDIATION AND CODING 


A variety of methods have been used to manipulate verbal coding devices 
and associative mediators in verbal learning, ranging from instructions to mediate 
to tra ining or experience with specific verbal mediators. The different procedures 
are Si rmilar in many respects and a number can be regarded generally as variants 
of ma e cational “priming.” For convenience, however, they will be considered 
und@zx- headings that identify the concepts emphasized by the investigators. 


Instructions to Mediate and Sentence Contexts 


The effects of verbal mediation instructions, sometimes accompanied by 
specifi c sentence contexts for the to-be-learned items, have been investigated most 
oftera im relation to paired-associate learning and occasionally in serial learning. 
The Studies have been concerned with such issues as developmental factors in 
ane |]f¥ Kctive utilization of mediators, the effects of varying the grammatical class 
of the contextual sentences, experimenter-provided mediators versus subject- 
&N& = za ted mediators, and rate of presentation of the to-be-learned material. Dif- 
ferexne Studies also provide some data on the relative effectiveness of the mediation 
Proce ures with meaningful as compared to nonsense material, although sys- 
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tematic comparisons have not been made. We shall first consider the research 
on paired-associate learning of meaningful material: 


Paired-associate learning One study by A. R. Jensen and Rohwer 
(1963) involved mentally retarded adults, who, the investigators reasoned, would 
be less likely than college students to use verbal mediators spontaneously. Be- 
cause most of the subjects could not read, the stimulus material consisted of 
pictures of common objects. Paired-associate learning was investigated in two 
experiments. In the mediation condition of one, the subjects were simply asked 
on the first trial to make a sentence or phrase linking the two items of a pair. 
In the second, a standard set of mediating verbalizations (in addition to instruc- 
tions) was provided by the experimenter on the initial presentation of pairs. For 
example, the phrase for SHOE-CLOCK was “I threw the shoe at the clock.” 
In the nonmediation condition, the subjects were asked only to name the stimulus 
and response terms. Mediation instructions in both experiments had a dramatic 
facilitating effect on learning, suggesting that retardates do not spontaneously 
use verbal mediators in such a situation. This conclusion was strengthened by 
the finding that, on a retest 10 days later, the two groups did not differ sig- 
nificantly from each other, indicating that the instructed subjects had forgotten 
the technique. The findings were corroborated and extended in further research 
by A. R. Jensen (1965) and A. R. Jensen and Rohwer (1965a). The latter 
study involved subjects at seven age levels ranging from 5 to 17 years of age, 
matched on IQ and socioeconomic background. The results showed that paired- 
associate learning was markedly facilitated by sentence-mediation instructions, 
Particularly in the age range from 7 to 13. Learning also correlated strikingly 
with age when subjects were given no mediation instructions, suggesting that 
the spontaneous use of mediators increased with age. 

Rohwer (1966) subsequently confirmed the facilitative effect of sentence 
mediators with children and showed in addition that sentences containing verbs 
(e.g., the DOG closes the GATE) aided learning more than sentences with prep- 
ositions (the DOG on the GATE) or conjunctions (the DOG and the GATE). 
The superiority of verb connectives has been repeatedly demonstrated by Roh- 
wer and his collaborators (see Rohwer, 1970), but the effect is not always large 
and has sometimes failed to occur (Yuille & Pritchard, 1969). 

Another important finding regarding sentence mediators is that recall of the 
embedded noun pair is better when subjects generate their own linking sentence 
than when they simply read or listen to and repeat an equivalent linking sen- 
tence (Bobrow & Bower, 1969; Pelton, 1969). Bobrow and Bower attributed 
the effect to superior sentence comprehension when it is actively generated. 
Interesting in its own right, the finding may also help explain such empirical 
inconsistencies as the following. Olton (1969) found that sentence mediators 
significantly increased the rate of learning but had only a marginal effect on 
recall one week later when the degree of learning was equated for mediation and 
control groups. Olton’s finding for retention contrasts with the conclusion from 
studies of natural-language mediation that NLMs facilitate retention as well as 
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learning (e.g., Montague et al., 1966). Perhaps the difference results from the 
fact that Olton presented the sentence mediators, whereas NLMs are generated 
by the subject and are therefore more effective mnemonics. 

Other studies have yielded negative as well as positive effects of verbal media- 
tion instructions in paired-associate learning when the pairs included items that 
are not meaningful words. R. B. Martin and Dean (1966) failed to obtain a 
significant effect of such instructions on paired-associate learning of nonsense 
syllable-word pairs. However, Wind and Davidson (1969) found that the learn- 
ing of such pairs was facilitated by providing a sentence context for the syllable, 
followed by the corresponding word in parentheses. For example, the context 
for BAP DINNER was “What time is BAP served? (DINNER).” Note that 
the relative effectiveness of the procedures in these two studies contrasts with 
the above finding that subject-generated mediators are more effective than ones 
provided by the experimenter when both members of the pair are meaningful 
words, Apparently the presence of a meaningless CVC in the pair makes it more 
difficult for subjects to discover a useful verbal mediator on their own. 

Schwartz (1969a) reported two experiments comparing verbal mediation and 
standard instructions in one-trial paired-associate learning. Her list consisted 
of letter-word pairs, such as A-PIE and D-CAT, which were constructed on the 
basis of association norms in such a manner that a high-probability implicit 
associative response could serve as a mediator, Thus the primary associative 
responses to the letters A and D are the words apple and dog, respectively, which 
in turn evoke the words pie and cat as primary associates, Subjects in the in- 
structed group were told that the strategy of changing the left-hand letter into 
a word beginning with that letter might make it easier to learn the pairs. The 
first experiment involved a 2-second rate of presentation on both study trials 
(pairs) and recall trials (stimulus items), whereas the recall trials were untimed 
in the second. The results showed that instructions to mediate greatly increased 
the number of reported mediators in both experiments, but learning was facili- 
tated by the instructions only in the second. 

Schwartz interpreted her findings in terms of a distinction made by Schulz 
and Lovelace (1964) between the discovery and utilization of mediators (to 
be discussed in more detail below, under mediation paradigms) : the 2-second 
rate permitted the discovery of mediators during pair presentation but was too 
fast to permit their effective utilization. She tested this interpretation in a sub- 
sequent experiment (Schwartz, 1969b) by comparing the number of correct 
responses whose latencies were 2 seconds or less with those whose latencies 
exceeded 2 seconds during an 8-second recall interval. The results showed that 
instructions to mediate facilitated recall of both short- and long-latency responses, 


casting doubt on the interpretation of her earlier results in terms of the discovery- 


utilization distinction. This does not necessarily imply that the distinction is 


invalid, but may simply mean that 2 seconds was not the critical interval in 
her study, The particular time limitation for effective utilization of mediators 
presumably depends in part on the nature of the rations items involved—a 
point that may be relevant to Martin and Dean’s failure to get significant 
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instructional effects with nonsense syllable-word pairs, although it does not 
explain the one negative finding by Schwartz. In any case, we shall see later 
that mediation instructions can be effective at even faster rates than two seconds 
when both members of the pair are meaningful words. 


Serial learning Mediation instructions have also had contrasting effects 
on serial learning. The A. R. Jensen and Rohwer (1963, 1965a) studies de- 
scribed earlier included serial-learning experiments using the same materials and 
general approach as the paired-associate experiments. The mediation condition 
in serial learning involved presentation of Phrases similar to those used in paired- 
associate learning, linking each item to the one following. Fhese were presented 
only on the initial trial. In contrast with the results for paired-associate learning, 
instructions to mediate had no effect on serial learning. The later study (A. R. 
Jensen & Rohwer, 1965a), which involved subjects ranging in age from 5 to 17 
years, showed in addition that serial learning beyond the age of eight scarcely 
correlated with age under either standard or mediation instructions. These find- 
ings contrast sharply with the paired-associate learning results, which the authors 
interpreted to mean that paired-associate learning benefits much more than 
serial learning from transfer from past verbal experience. The subject’s verbal 
experience enriches his “associative network” and increases the availability of 
relevant verbal mediators, Serial learning, however, appears to depend little on 
mediating associations (A. R. Jensen, 1962; A. R. Jensen & Rohwer, 1965b) 
and may reflect a more “primitive” ability that is relatively unaffected by the 
amount of previous verbal experience. 

Jensen and Rohwer’s conclusion does not agree fully with the fact that word 
imagery (7) and meaningfulness (m) are effective in serial learning (see Chap- 
ter 7), at least if such effects are interpreted in terms of mediation processes 
aroused by high-/ or high-m items. Their results and conclusions are also incon- 
sistent with strong positive effects of verbal mediation obtained by Bower and 
Clark (1969). These investigators had their subjects learn 12 serial lists of 
10 nouns each either by a narrative-chaining method or a control condition. 
Each narrative-chaining subject was instructed to construct a meaningful story 
around the words to be remembered and was permitted as much time as was 
needed to do so (usually 1-2 minutes). Each control subject, yoked to an 
experimental subject, had the same amount of time but was told simply to study 
and learn each serial list. Recall was tested immediately after each list. In addi- 
tion, after the 12th list had been studied and recalled, the subject was asked to 
recall all of the lists successively beginning with the first, the cue for recall of a 
list being the first word in that list. The immediate recall test following the study 
of a list showed almost perfect recall for both groups. However, the two groups 
differed enormously in their later recall of all 12 lists, Figure 9-2 shows that the 
narrative group recalled six to seven times as much as their yoked controls. 
Bower and Clark interpret the effect as probably being due to thematic organi- 
zation, which increased learning, decreased interlist interference, and guided 
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FIGURE 9-2. Median percentages re- 
called over 12 serial lists by narrative and con- 
trol subjects. From Bower and Clark (1969). 


recora structive recall. The first-word cue presumably prompted recall of the 
thena<_ from which the person could reconstruct the sentences and retrieve the 
critical words. 

The contrasting results obtained by Jensen and Rohwer on the one hand and 
Bowex and Clark on the other are explainable in terms of the different procedures 
that ~~ re employed. The sentence mediators used by Jensen and Rohwer linked 
only = given word with the one following and were unrelated to each other, 
whereas Bower and Clark permitted the subject to construct narratives that 
provided thematic organization for the entire list. The different learning pro- 
cedares (anticipation versus continuous study) and different materials (pictures 
verstas concrete nouns) may also have contributed to the discrepant findings. 
In aray event, the Bower and Clark finding makes it clear that verbal mediation 
instrtactions can have powerful effects in serial learning, just as they can in 
pair <~ associate learning under appropriate conditions. k 

As in the case of the research on natural-language mediators, the studies 
CONSi<4eyed in this section nominally involved verbal mediators, but the results 
are OPen to an alternative interpretation in terms of nonverbal imagery, at least 
asa Supplementary mediating mechanism. Such a view is especially compelling 
in those experiments in which pictures served as the to-be-learned items. In 
additicn, it can be argued that the meaning of such sentences as “I threw the 
shoe =t the clock” is experienced in terms of concrete imagery, which serves 
as the associative mediator for the critical noun pair. Imagery may have been 
similary y involved as a factor in the effect of narrative stories on serial learning, 
as Bower and Clark suggested. Evidence bearing directly on the imagery hypoth- 
SIS Vil] be considered later when we compare imaginal and verbal mediation, 
goie vith a re-examination of such findings as the effects of grammatical class. 


316 IMAGERY AND VERBAL PROCESSES 


Associative Priming of Verbal Mediators . 


Dallett (1964) investigated the associative-probability hypothesis of Un- 
derwood and Schulz (1960) by a method of associative priming of implicit 
mediators in paired-associate learning. On the first trial when the stimulus 
trigram (e.g., BAC) was presented, an attempt was made to alter the subject's 
associative response to the stimulus by presenting a word that was an asso- 
ciate of the trigram (e.g., back) according to free-association norms, For half 
the subjects, the mediator was relevant to the response (RETURN) that sub- 
sequently appeared; for the other half, it was irrelevant to the response (EGGS). 
Other conditions in the study were an unprimed control, an association to the 
stimulus term before the response appeared, and a practice group that was pre- 
sented the response word itself instead of a mediator, Following learning, all 
subjects were questioned about any associative aids they had used in learning. 

The results showed that the priming of a relevant mediator produced faster 
learning than irrelevant priming, However, the control group did not differ 
from the relevant group and, on the basis of the responses to the postexperimental 
questionnaire, this was interpreted to mean that the relevant mediators were 
readily available without priming. Priming with the response word itself led to 
performance similar to the control group's. The association group showed gen- 
erally inferior learning to the control group, but items that happened to elicit 
relevant mediators were learned better than those that apparently elicited irrele- 
vant mediators. The experiment corroborates findings from the NLM studies 
described earlier in which mediation has been assessed by postexperimental 
questioning of subjects and, like Schwartz’s (1969a, 1969b) studies, also dem- 
onstrates some experimental control over the mediation process. However, the 
failure to find a difference between the performance of the control group and 
relevant mediation group suggests that the priming procedure is not potent 
enough to substantially increase the availability of relevant mediators. In this 
respect, relevant priming seems comparable to instructions to mediate in its 
effect, at least with college students as subjects, judging from some of the studies 
discussed above. On the other hand, irrelevant priming effectively interfered with 
learning and thereby provided support for a mediational interpretation of the 
findings generally. 


Verbal Coding of Individual Units 


Both facilitating and interfering effects attributable to mnemonic devices 
or coding strategies have been demonstrated by manipulating conditions that 
facilitate the transformation of items into more meaningful units. Lindley (1963) 
investigated the effect on short-term memory of the presence or absence of cues 
designed to control the coding performed by the subject. Three-letter items of 
high, medium, and low meaningfulness were the to-be-recalled stimuli. The re- 
coding cues consisted of additional letters in appropriate positions to make a 
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comple ° English word. For example, the items CQU and WAS became aCQUire 
wd w ASh with the recoding cues present. When such items were presented, 
the s 12 © ject spelled and later recalled only the three crucial letters, which appeared 
in capi tal type. The results showed that recoding cues facilitated recall of low- 
meara ix2 gful items but interfered with recall of high-meaningful items. Lindley 
interp r €ted the finding as reflecting the joint influence of chunking and inter- 
ferea cE - The recoding cues permit the subject to recode items into larger chunks 
of inf©rmation. This is useful with low-meaningful items that are not already 
orgaxzi zed into chunks. However, the extra letters also compete with the to-be- 
recalled letters tending to produce errors at recall, particularly in the case of 
high—z22 €aningful items in which the letters are already coded as one chunk. Fur- 
ther <>< periments in the same study showed that presenting only the extra letters 
as d&c ding cues during recall trials also facilitated short-term memory with 
low-r22 € aningful items. These findings were confirmed and extended by Schaub 
and Li radley (1964) and Lindley and Nedler (1965). 

Ura Gerwood and Keppel (1963) studied free recall learning of lists of 10 
trigra rəs, such as TFA and UTB, which could be transformed into three-letter 
words by rearrangement of the letters, e.g., UTB, becomes TUB or BUT. 
Parall@1 groups were either instructed or not instructed concerning the trans- 
forma tinal possibilities. Each of the groups was further differentiated on the 
basis <f the nature of the correct response allowed, one group being allowed to 
write the letters of each trigram in any order and the other group being required 
to writ< down the trigrams as presented. Whether or not subjects actually at- 
tempt@<4 to code was inferred from the responses they gave, i.e., whether they 
respoxacted with words constructed from the trigram, The results showed that 
when s vx bjects could respond with letters in any order, performance was facilitated 
if the trigrams were encoded into words. This facilitation was greater in the 
instructed group than in the noninstructed group, apparently because more sub- 
jects 22 Coded in the former group. On the other hand, if the subject was required 
to write down the trigram as presented, encoding to words and decoding to 
trigraxaas inhibited performance. 

Forrester and Spear (1967) extended Underwood and Keppel’s study by 
varyira = the rated pronunciability of trigrams as well as coding instructions and 
recall testrictions. The important new finding was that allowing subjects to 
recall the letters of a trigram in any order did not facilitate recall of items of 
high Pr ©nunciability. Analyses of the responses suggested that this occurred 
because such items were not coded to words. The authors concluded that pro- 
nunciation itself is a type of code that is used whenever applicable. An alter- 
Native Possibility, however, is that the subjects used a coding system other than 
the an a Sram code designated by the experimenter—for example, the easily 
prono tar ced trigrams TUC and SNU might be encoded as “truck ’ and “snow. 
The basis of the coding would be acoustic or articulatory in this case as well, 
Bot the effective mediator would be a meaningful unit that can be relatively 
easily Ge coded. 

Ude -wood and Erlebacher (1965) considered further conditions and ex- 
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tended the study of coding to include paired-associate as well as free-recall 
learning. In one experiment, the number of coding rules was varied in free 
recall, such that one coding rule applied to all items, e.g., moving the last letter 
of each trigram to the second position formed a meaningful word (RTA would 
become RAT, for example). Other lists required either two or four different 
coding rules. The results showed that learning was faster when one decoding 
rule was applicable than when two or four rules were required (cf. M. R. Mueller, 
Edmonds, & Evans, 1967). Subsequent experiments showed, however, that the 
facilitation produced by a one-rule list was relatively small when comparisons 
were made with the learning of a list composed of actual words—i.e., one-rule 
lists were learned much slower than word lists. In the case of paired-associate 
learning, varying the number of decoding rules applicable to the response terms 
produced results closely paralleling those found in the first free learning experi- 
ment. Encoding of a stimulus term to a word also influenced learning positively, 
but such encoding did not occur unless the possibilities were easily perceived 
by the subject. Sound coding of limited usefulness was also demonstrated for 
response terms. Underwood and Erlebacher concluded that coding systems: 
(a) may influence learning positively if decoding is simple; (b) will produce 
only a small positive effect even under favorable conditions; (c) may have no 
positive effect even if used and may, under certain conditions, inhibit learning. 
It should be emphasized that these conclusions are based on one type of coding 
system only, viz., anagram coding of trigrams into words. Thus the conclusions 
need not be valid for other types of coding, especially ones involving the addi- 
tion of letters or suffixes, which appear generally to be more effective according 
to Prytulak’s (1969) analysis. 

A study by Podd and Spear (1967) combined response codability, instruc- 
tions to code, and what was essentially a priming condition designed to induce 
coding. Consonant trigrams that could be transformed into meaningful words 
by insertion of vowels (e.g., DLL becomes DULL) served as response terms in 
paired-associate learning. Stimuli were either related to the coded response (¢.g., 
bright-DLL) or were high-meaningful CVC trigrams unrelated to the coded 
response. Instructions to code and relatedness were varied orthogonally. The 
results showed that both instructions and relatedness facilitated learning, the 
effect of the latter being considerably greater than that of the former, In a 
second experiment, relatedness and length of anticipation interval were varied 
orthogonally. It was expected that a longer anticipation interval would benefit 
the related group more than the unrelated group because if relatedness induced 
a set to code, then subjects in the related group would need the extra time to 
decode the responses. The expected relationships occurred during the early 
stages of learning. From these and other data, the authors concluded that 
relatedness not only provides the subject with a coding strategy, but also pro- 
vides (perhaps simultaneously) a stable mnemonic device with which to imple- 
ment this strategy. 

The studies considered in this section indicate that coding of response items 
into more meaningful units is affected by the difficulty of the transformation 
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involved, properties of the stimulus term or cues associated with it that might 
induce coding behavior, afd instructional sets. Stated more briefly, a coding 
or xx2<diating strategy can be induced by the characteristics of the stimulus and 
the m €sponse, as well as by instructions or other contextual conditions introduced 
by the experimenter. Whether the coding strategies indeed do facilitate learning 
depen ds on the ease of retrieving the required response from its encoded repre- 
sentation. The implications of these conclusions will be considered again later. 


Mediation Transfer Paradigms 


Verbal mediation has been studied most extensively using mediated trans- 
fer pa radigms in which potential mediators are either inferred from association 
normas or are “built in” experimentally. These paradigms have their antecedent 
in tlhe associative-chaining mnemonic introduced by Kothe (see Chapter 6), 
who had suggested that such pairs as “wine-Jacob,” could be connected by the 
verbal chain, “wine-cellar-staircase-ladder-Jacob.” The modern experimental 
met hoods, findings, and issues in the area have been thoroughly reviewed by a 
num ber of writers (e.g, Earhard & Mandler, 1965; Horton & Kjeldergaard, 
196 1; J.J. Jenkins, 1963; Kausler, 1966; Kjeldergaard, 1968). Because of the 
ready availability of those summaries, the present review of the area will be 
relatively brief, with an emphasis on the highlights and recent developments 
that ære most relevant here. 

M e diated transfer studies generally involve the learning of two or more lists 
in which the last list involves paired items that are unrelated except for a com- 
mom irriplicit associate, which theoretically serves to link the pair members. Three 
different paradigms have been commonly investigated: (a) chaining, (b) 
acquired stimulus equivalence, and (c) acquired response equivalence. With the 
letters A, B, and C representing verbal items, a three-stage forward association 
chairairng paradigm can be schematically represented as A-B, B-C, A-C, where 
item F3 serves as a response term for A during first stage (A-B) learning, as a 
stim tal as term for C in the second stage (B-C), and presumably functions im- 
plicitly to mediate the A-C association during the third, test-stage learning. 
That is, A is assumed to arouse B as a covert response, which in turn evokes C. 
The second, B-C stage may be experimentally produced, i.e., the subject learns 
a B~ list, or it may be inferred from word association norms. Performance on 
the test list would be compared with the performance under a control condition, 
for example, A-B, X-C, A-C, where X refers to unrelated terms that substitute 
for the B terms in the experimental paradigm; or A-B, B-C, A-Cr, where the 
third. Stage involves re-pairing of A with C response items at random, such that 
po A pair has a common B term; and so on. ; 

The acquired stimulus equivalence paradigm, A-B, C-B, A-C, stems directly 
from the work of Hull (1939), who reasoned that two stimuli associated with 
a COFXA ry on response acquire equivalence in the sense that they implicitly evoke 
mS ©Smamon response that in turn produces a common proprioceptive stimulus. 
pe ©Wents, implicit B-stimulus consequences of B, serve to link the otherwise 
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unrelated items A and C. The acquired response equivalence model, B-A, B-C, 
A-C can be analyzed in an analogous fashion. Both paradigms assume that 
backward associations develop and are positively effective in one stage of the 
model (Horton & Kjeldergaard, 1961). For example, in the first stage (A-B) 
of the stimulus-equivalence paradigm, a B-A association develops and A is 
presumably elicited as an implicit response to C during the second stage in the 
chain, C-B-implicit A. Again assuming backward association, A-C should thus 
acquire some associative strength that would be reflected in the subject’s per- 
formance during the third (test) stage. 

Two examples will serve to illustrate the experimental and language-habit 
approaches to the investigation of mediation paradigms, Bugelski and Scharlock 
(1952) obtained positive evidence for mediated transfer using an experimental 
chaining paradigm. Twenty college students learned three paired-associate lists 
of nonsense syllables, in three sessions. Each subject learned the experimental 

-B, B-C, A-C lists, as well as the control lists, A-B, B-C, A-D. Learning was 
found to be superior for pairs having a common implicit mediator than for 
control pairs. W. A. Russell and Storms (1955) investigated mediated transfer 
when the mediating association was inferred from pre-existing language habits as 
determined from the Kent-Rosanoff norms. The paradigm involved four stages, 
A-B, B-C, C-D, and A-D, where A-B and A-D were lists learned successively 
in the laboratory and the B-C and C-D stages (constituting a B-C-D chain) were 
inferred from the association data. For example, in the implicit chain, Soldier- 
Sailor-Navy, Soldier (the B term) frequently elicits Sailor (C) as an associate, 
which elicits Navy (D), but Soldier rarely elicits Navy. The results showed 
that subjects who learned nonsense syllable-word pairs such as ZUG-Soldier 
(A-B) showed facilitation when tested for learning of pairs such as ZUG-Navy 
(A-D), in comparison with a control group that learned A-X pairs. In the 
example, the assumed mediator was “Sailor,” 

Numerous studies have subsequently appeared in which various paradigms 
and variables have been investigated. Horton and Kjeldergaard (1961) tested 
the eight possible three-stage paradigms and found positive mediated transfer 
effects with all but one paradigm. Their findings have been generally confirmed 
in other studies. J. J. Jenkins (1963) tested 16 different four-stage paradigms, 
where all stages were experimentally acquired. His results were entirely negative, 
which was surprising because such mediation had been achieved in earlier studies 
involving nonverbal material (e.g., Shipley, 1935) and did appear to be im- 
plicitly involved in the W, A. Russell and Storms (1955) experiment. Subse- 
quently, however, positive transfer has been demonstrated in four-stage verbal 
mediation paradigms (Grover, Horton, & Cunningham, 1967; C. T. James & 
Hakes, 1965; Williams & Levin, 1968). 

An extensive methodological critique of mediation-paradigm research has 
been presented by Earhard and Mandler (1965). Their survey revealed that 
paradigm and control conditions differ with respect to nonmediational factors 
such as forgetting and interference, which tend to produce effects similar to those 
predicted from the mediation model. Thus they argued that what has been 
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attributed to verbal mediation may be an artifact resulting from unlearning of 
the mediator as a function Of negative transfer during the second-stage learning. 
G. Mandler and Earhard (1964) obtained evidence supporting their interfer- 
ence hypothesis, but subsequent studies (e.g., Goulet, 1966; Horton, Grover, & 
Wiley, 1968; J. J. Jenkins & Foss, 1965; Kausler & Deichmann, 1968; Schulz, 
Liston, & Weaver, 1968) have provided strong support for mediated associations 
while ruling out interference and pseudomediation interpretations. The overall 
evidence indicates that, although the confounding variables described by Earhard 
and Mandler certainly cannot be ignored (see Earhard & Earhard, 1968), verbal 
mediation is firmly entrenched as a reliable psychological phenomenon. 

The early research on mediation paradigms was essentially concerned with 
demonstrating the phenomenon, but an increasing number of recent studies 
have been concerned with investigating variables that influence the magnitude of 
the mediation effect. The most relevant of these variables for our purposes are 
considered in the following sections. 


Item meaningfulness and concreteness M. J. Peterson and Blattner 
(1963) investigated mediation effects resulting from the presentation of a single 
A-B pair and a single B-C pair, the test of mediation involving selection of the 
“right” response from three alternative responses, C, D, and E, to the stimulus 
A in the third stage. In several experiments, the meaningfulness of the items 
varied from consonant-consonant-consonant trigrams to meaningful words. They 
found that mediational responding increased as the meaningfulness of the learn- 
ing material increased. The conclusion was corroborated and extended to addi- 
tional paradigms in a later study (Peterson, Colavita, Sheahan, & Blattner, 1964). 
Horton (1964) also investigated the effects of meaningfulness of the common 
(B) term in simple chaining and acquired response equivalence paradigms. The 
B terms were either high m or low m dissyllables from Noble’s (1952a) list. 
Mediation effects were found to be greater with the high m mediators. These find- 
ings are consistent with those stemming from experiments described earlier (¢.g., 
Boersma et al., 1966; Montague et al., 1966) on meaningfulness and the use 
of natural-language mediators. In both cases, high verbal associative meaning- 
fulness presumably enhances the availability and effectiveness of verbal processes 
as mediators. A 

Paivio and Yarmey (1965) and Yarmey (1967) also investigated the effect 
of abstractness-concreteness of the common term in three-stage paradigms and 
found that mediation effects were only slightly greater when the noun mediator 
was concrete than when it was abstract. Christiansen (1969) failed to obtain 
any effect of mediator concreteness with adult subjects, although earlier Chris- 
tiansen and Stone (1968) had found concrete high-imagery nouns to be better 
mediators than abstract, low-imagery nouns with seventh-grade students. The 
latter effect might be due to meaning attributes other than imagery-concreteness, 
however, inasmuch as m was not controlled, Furthermore, while the two classes 
of words were equated on Thorndike-Lorge (1944) frequency, it may be that 
the concrete words were more familiar than the abstract to the young subjects 
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(cf. Paivio & Yuille, 1966). These data suggest that imagery as a word attribute 
plays only a minor role in mediated transfer involving words and nonsense 
syllables, and that implicit verbal processes are indeed the major associative fac- 
tor in such designs. We shall see later, however, that nonverbal imagery is a 
plausible explanation of transfer effects in other studies. 


Time factors Schulz and Lovelace (1964) examined the effect of time 
factors using a four-stage chaining paradigm in which the second stage (B-C) 
was inferred from language norms. In one experiment, subjects were allowed 
either two or four seconds as the test-list study interval. No significant mediation 
effect was obtained, although some subjects reported awareness of the relation- 
ship between members of pairs. This led Schulz and Lovelace to distinguish 
between the discovery and the utilization of mediating associations, the former 
being a necessary but not sufficient condition if effective utilization is impossible. 
In a second experiment, they accordingly increased the anticipation interval 
during the test stage to four seconds, thus allowing more time for the utilization 
of mediators, Significant mediation effects were obtained under this condition, 
supporting their hypothesis. 

A subsequent study (Schulz & Weaver, 1968) compared the effects of varia- 
tion in the length of the study interval (presumably the mediator “discovery” 
phase) and the test interval (“utilization”) in a three-stage mediation paradigm. 
The results showed greater mediated transfer effects with a 3-second than with 
a 1.5-second test interval during the test stage. Study interval variation (1 and 
2.5 seconds) had no effect on mediating associations, however, and Schulz and 
Weaver concluded that the amount of time required for the elicitation and dis- 
covery of mediation may be very brief—perhaps less than one second. Indeed, 
under some circumstances, the mediator apparently can be discovered entirely 
during the test-stage test interval, without any study trials (Weaver, Hopkins, 
& Schulz, 1968). Their data leave the conceptualization of the discovery stage 
somewhat uncertain but clearly show the importance of time for the utilization 
of mediators. Note that these findings can be related to effects of temporal factors 
discussed earlier in connection with NLMs (e.g., Montague et al., 1966; Prytu- 
lak, 1969), mediation instructions (e.g., Schwartz, 1969a, 1969b), and response 
decoding (Podd & Spear, 1967). They are also consistent with J. Richardson’s 
(1968) finding that the latencies of overt associative responses increased with the 
number of implicit associative responses that were assumed to occur as a result 
of prior training with an associative chain. Thus we have some suggestive evi- 
dence consistent with the view that verbal mediation processes function sequen- 
tially. 


Awareness Since we are concerned in general with the role of symbolic 
factors in verbal learning, it is relevant to consider the subject’s verbally expressed 
awareness of relationships among conditions in mediation paradigms. In effect, 
this raises the question of whether conscious awareness is a necessary, defining 
feature of the mediational functioning of the verbal symbolic system. The most 
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coga EBON assumption in the verbal learning literature appears to be that it is not. 
In ag" eement with this view, a number of investigators have reported mediated 
traa SEE effects when subjects were apparently unaware of the mediating asso- 
ciations (e8, Bugelski & Scharlock, 1952; Horton & Kjeldergaard, 1961; M. J. 
Peter Son, 1963; W. A. Russell & Storms, 1955). However, other studies have 
sug Ze sted that awareness is an important factor. R. B. Martin and Dean (1964) 
uwect the Russell and Storms (1955) procedure, in which the mediating B-C-D 
chaña was constructed from word association norms. Several conditions were 
mara å p ulated in order to encourage the explicit use of mediators (e.g., pronounc- 
ing tHe B term during the anticipation of D to the stimulus, A, in the test stage). 
In æd dition, subjects were asked to describe how they had learned each pair. 
The <2 mount and kind of mediation reported was affected by the nature of the 
pase a nd the learning conditions, and superior learning was present only for 
thos< pairs for which subjects reported using mediators. Horton (1964) cate- 
gori=<ci subjects on the basis of postexperimental interviews into three groups 
acccœx ing to level of awareness. He found that unaware subjects showed no 
faci Lit <ation on mediated pairs, whereas highly aware subjects showed clear evi- 
den<=@ of mediated learning. Evidence of mediated learning among both aware 
and 12 riaware subjects was obtained by Seidel (1962) and Yarmey (1967). In 
Yarza <y’s study, there was nevertheless a significant positive correlation between 
rep xt Ed awareness of mediators and learning scores. Lee and Jensen (1968) 
simi arly found that the magnitude of the facilitative effect of mediation para- 
digaas is closely linked with the subject’s degree of awareness of the relationships 
betwen A-B, B-C, and A-C lists. 

The evidence leaves the role of awareness in some doubt, although it seems 
appz x nt that, whatever this variable is, it affects the level of mediated learning. 
A para llel may be noted between the findings in this area and research on operant 
conc4 it i oning of verbal behavior and classical conditioning of meaning. The early 
res¢ ah on the former problem yielded evidence of conditioning in the absence 
of awv a reness, but later studies, in which awareness was defined more carefully, 
falei to find the conditioning effects without awareness (see the review by 
Spice L berger & DeNike, 1966). Similarly, A. W. Staats and C. K. Staats (1957, 
19558 > reported the apparent transfer of the evaluative meaning of different 
(UCS > words to other (CS) words or nonsense syllables using a classical con- 
ditio xa img paradigm, the transfer occurring without reported awareness on the 
part f the subjects. However, subsequent studies (¢.g., Hare, 1964; Paivio, 
1964 have found little evidence of such an effect except when subjects were 
able £<> verbalize the relations among stimuli, As a consequence of such findings, 
coga At ie interpretations of the conditioning effects have been suggested. Spiel- 
berger and his associates have argued that “what is learned” in verbal condi- 
ont xa = js awareness of a correct response-reinforcement contingency, and Hare 
— > concluded that subjects apparently regard the meaning conditioning 
oor © ixment as a problem solving task in which they rate items as they thought 
stüdä were expected to. The issue 1s certainly not closed inasmuch as recent 

SS have again demonstrated positive reinforcement effects in verbal condi- 
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tioning despite little evidence of awareness, but cognitive factors nevertheless 
continue to be emphasized in a manner that was not typical of the early research 
(e.g., see Dixon & Moulton, 1970). 

The emergence of cognitive interpretations is apparent in mediated transfer 
studies as well. Earhard and Mandler (1965 ) suggest that mediation paradigms 
can be viewed as concept learning tasks in which the subject is presented with 
the problem of finding a rule or plan that fits the structural arrangement of items 
and enables him to re-pair the terms of a test list. While they do not reject the 
conditioning model of mediation, they suggest that it may have limited appli- 
cability to the verbal behavior of adult subjects, who can and do use overlearned 
strategies and plans to mediate. Such a viewpoint applies equally to all the 
approaches to verbal mediation that have been considered in this chapter. Mon- 
tague et al. (1966), for example, suggest that natural-language mediators rep- 
resent the application of well-learned language habits to new verbal material. 
Where such mediators can be applied, verbal learning is a case of positive 
transfer. It should be remembered, finally, that this kind of analysis was antici- 
pated long ago by Reed in his treatment of associative learning as a problem 
situation to be solved by thought. 


Verbal associations versus meaning similarity in mediated transfer The 
studies considered thus far ostensibly were concerned with the mediational func- 
tion of verbal associative processes. The possibility that nonverbal factors, such 
as imagery, may be operative in some experiments involving natural-language 
mediators was suggested earlier, although the studies generally provided no 
specific evidence of such a process. In the case of mediated transfer studies, a 
relevant theoretical issue concerning the interpretation of the mediation process 
has generated some research. One view is that the process is verbal-associative 
in nature, while the other states that it involves a representational (meaning) 
process that is essentially nonverbal (cf. the parallel interpretations of meaning 
discussed in Chapter 3). The former has been supported particularly by Bous- 
field (1961), while the latter is obviously a statement of the theoretical posi- 
tion maintained by Osgood, who does not deny the effectiveness of verbal chaining 
but objects to the claim that it is the only mechanism contributing to mediated 
verbal transfer (Osgood, 1961, p. 95). Thus Osgood’s theory predicts that 
mediation effects could be a function of similarity of meaning of the items in a 
transfer situation. 

Early evidence relevant to the issue was reviewed by Wynne and Cofer (1958), 
who conclude that mediated transfer and other mediation phenomena are more 
accurately predicted from measures of verbal association or overlap than from 
measures of meaning relations. However, some support for the effectiveness of 
meaning similarity has been obtained subsequently. Bastian (1961) and Ryan 
(1960) compared transfer effects when either the stimulus or response words 
of the original list and transfer list had strong associative connections and low 
similarity of meaning, with transfer when associative connections were weak 
and similarity high. Both association and similarity produced positive transfer 
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i << ™parison with control conditions. In both studies, however, the effect of 
ver za l association was greater than that of meaning similarity (see also Sassen- 
ratta & Yonge, 1967), and Bastian suggested that similarity may have been 
effect ive only because of associative connections present in the subject’s verbal 
beba v ior. Consistent with such a view, Smythe (1966) found no difference in 
traya sfer with synonymity (as compared to nonsynonymity) of meaning between 
the maoun stimulus members of original and transfer lists when associative overlap 
was <ontrolled. He also varied noun imagery in order to test the hypothesis that 
similarity of nonverbal images might mediate transfer when the stimuli in the 
two lästs are high-imagery synonyms. Noun imagery, too, failed to affect transfer, 
alta <> e2¢2h it had its usual strong effect on learning. Smythe suggested that the 
negative findings might be attributable to the difficulty of entirely eliminating 
asse> <i ative overlap, which appears to be facilitative even when minimally present 
(J. J- Jenkins, 1963) and may have overridden the effects of other variables in 
his <>< periment. 

Exa striking contrast with the above studies, however, Kasschau and Pollio 
(19 6G 7 ) found semantic similarity to be just as effective as associative relations 
in ma &<diating transfer. They attributed the difference to their use of separate lists 
rater than the mixed-list design used, for example, by Ryan (1960), arguing 
that t Fhe latter permits selective utilization of the more easily detected associa- 
tive x€ lations. The demonstration of independent effects of semantic and verbal- 
ass<izative relations is important, but we are left wondering about the mecha- 
nisaas that differentiate semantic from associative effects. Common emotional 
reac ti<ons might constitute the nonverbal basis of semantic similarity and the 
transfer in some instances. In others, the semantic relation may be based on 
imag=@ r y, particularly in the case of concrete words such as stem and trunk, or 
king nd chief. The possibility has not been systematically explored, but some 
relew = rat evidence will be presented later in the context of the theoretical analysis 
of med iation in Chapter 11. 


SUMMARY 


The research considered in this chapter generally involved no systematic 
com Pa risons that would reveal functional attributes unique to verbal mediation 
and tas tinct (theoretically) from other mediational processes. The comparisons 
of ASS Qciative and semantic bases of mediation in the last section did suggest 
that Sua Biects can make use of both kinds of information under certain conditions, 
but moe hing was revealed that might indicate in what way, if any, associative 
and S@rnantic mediation processes differ in their functions. Thus the best that 
we Cra do at this point is to summarize the most consistent empirical findings 
pa the verbal mediation research so that later comparisons will be easier. 

Ome striking feature of the research is the predominance of studies involving 
nons Sr se words as items, and the finding that their learning is generally enhanced 
by the use of verbal mediators, regardless of how the latter are defined or 
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manipulated. Nevertheless, the effectiveness of mediators is a function of the 
verbal-associative meaningfulness of the to-be-learned syllables—generally, the 
more meaningful the units, the more effective the mediators— indicating that the 
availability of verbal-associative reactions to the items is an important factor. The 
exceptions to this generalization are the situations that involve coding strategies, 
such as anagram coding, which require a transformation of the unit itself into a 
more meaningful one. Here the coding strategy is helpful with low-meaningful 
units, provided that the decoding problem is not difficult, but it is not helpful 
and may even have a negative effect with more meaningful units. The reason 
may be that in the latter case the recoding strategy destroys an integrated unit, 
thereby hindering the retrieval of that unit. In the case of natural-language 
mediators and the manipulation of mediators in mediation paradigm studies, on 
the other hand, the to-be-learned units themselves remain intact but are some- 
how embellished or interconnected by the addition of the potential mediators 
as new verbal units. Thus mediators may be more effective with high-meaningful 
items in the latter case because such items are already integrated into units, and 
the function of the mediator is to act on the intact unit so as to facilitate its 
retrieval or its linkage to another integrated unit. The apparently contradictory 
effects of meaningfulness are thus resolved if we think of unit recoding and 
interunit mediation as techniques designed to facilitate the formation of still- 
higher-order meaningful units: Recoding does this in the case of unintegrated 
Sequence of letters, and words or sentences as mediators accomplish it in the 
case of unrelated pairs of relatively meaningful CVCs or words. One (untested) 
implication of this analysis is that the addition of verbal mediators should have 
no facilitative effect on, and may even hinder, associative learning between words 
that are already strongly associated, e.g., window and pane. 

This analysis points to a feature that has been emphasized throughout the 
preceding chapters as a characteristic of verbal symbolic processes: The recoding 
and mediating techniques involve symbolic transformations that are tied to 
sequential ordering of verbal elements. A more meaningful verbal string is created 
by the re-ordering of elements, as in anagram coding, or by the addition of 
letter elements (DLL becomes “dull”) or word elements (two unrelated words 
are associated by the addition of linking words or phrases) resulting in a higher- 
order, sequentially organized (syntactic) unit. The process is apparently step- 
wise and linear, as evidenced for example by J. Richardson’s (1968) data 
showing that response latency increases as a function of the number of links 
assumed to be involved in the implicit associative chain. 

There is suggestive evidence here and there, however, of a symbolic shift into 
a nonverbal system, as when a NLM or instructional set involves a sentence 
whose meaning can be expressed as an image independent of the particular 
verbal units that are to be learned; or mediated transfer based on semantic (syno- 
nym) relations rather than common verbal associates. With the exception of the 
latter, the operations involved in the above research were not designed to be 
definitive of such nonverbal processes. We turn next to studies in which the 
operational emphasis has been specifically on nonverbal imagery. 


10 


Imagery Mediation in 
Learning and Memory 


This chapter focuses on experimental evidence and conclusions from 
studi<s that have been concerned specifically with imagery as a mediator in 
learra ära g and memory tasks. Some of the studies simply provide experimental 
confi x x®aation that imagery mnemonic techniques can be extraordinarily effective, 
as ttx=_ proponents of such systems have claimed over the centuries (see Chap- 
ter © > ~ Others provide evidence bearing on certain assumptions and precepts 
assO@ Iza ted with those systems, such as the rule that mnemonic images should be 
novel ©r bizarre and the assumption that the same memory loci can be used 
over zaxrad over again without interfering effects. Certain findings also provide a 
hint tP at the memory information in mediating images is organized in a spatially 
parali &lł form, as distinguished from the sequential characteristic attributed to 
verbeai  xnediators. Generally, however, the studies reviewed in this chapter were 
not Cl =S igned to distinguish the two postulated systems. That task is reserved for 
the mex t chapter. 

Thre discussion is organized into sections dealing with evidence derived from 
(a) SU Hiective reports, (b) instructions to use imagery, (c) training on specific 
mager mnemonic techniques, and (d) the use of pictures and objects as medi- 
ators. S pecific empirical and theoretical issues are raised in the context of these 
generaal topics. 


EVIDENCE BASED ON SUBJECTIVE REPORTS 


En contrast to the many studies of natural-language mediation, in which 
paag mediators have been inferred from postlearning subjective reports, none 
t the S tudies concerned explicitly with imagery mediation has based its theo- 
p = inferences solely on this approach. However, some interesting and highly 
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relevant evidence can be found in a series of studies by Richard A. Monty and 
his collaborators. The subjects in these studies were required to keep track of 
the number of occurrences of each of several different symbols (e.g., digits, tones 
varying in pitch) presented sequentially. The important finding from our view- 
point is that for both visual stimuli (e.g., Monty, Taub, & Laughery, 1965) 
and auditory stimuli (Monty & Karsh, 1969), the majority of subjects report 
encoding the stimuli in a spatial form. For example, in the case of auditory 
stimuli, Monty and Karsh (1969) found that 80-90 percent of their subjects 
reported mentally picturing a set of windows or columns corresponding to the 
stimulus array. Individual running tallies of the occurrences of the stimuli were 
kept in these columns, with rehearsal of the latest tallies after each stimulus 
presentation. 

The “spatial window” model of encoding is especially interesting here because 
it appears to represent a specific form of mediating imagery theory. The mental 
windows in effect correspond to the memory places of the ancient mnemonists 
and the tallies that are somehow stored in those places are the to-be-remembered 
things. The windows or columns together with their tallies are, of course, more 
abstract mental entities than the concrete places and things envisaged in the 
imagery mnemonic system, but a similar mediating process appears to be involved. 
In any case, conceptualizing the spatial encoding model in such terms might 
suggest novel experiments that would reciprocally benefit our theoretical under- 
standing of both the keeping-track phenomenon and the mediating function of 
mental images. 


INSTRUCTIONS TO USE IMAGERY 


The earliest experimental study of the effects of imagery instructions 
appears to have been a free recall experiment by Kirkpatrick (1894), previously 
described in Chapter 7 in the context of object-word comparisons. In another 
part of the study, 10-item lists of concrete nouns were presented to subjects with 
or without instructions to form a mental picture of the objects named. The result, 
replicated in two studies, was that recall was slightly but consistently better 
under the imagery instructions. In one experiment, the immediate mean recall 
scores for 379 subjects (ranging in age from elementary school to college level) 
were 6.85 and 7.48 for no imagery and imagery conditions, respectively; in 
another, the respective means for 180 students were 7.33 and 8.01. Recall after 
three days for the latter group was more markedly influenced by the imagery 
instructions, the means being 2.61 and 4.22 for no-imagery and imagery con- 
ditions. 

Kirkpatrick’s study is of special interest because it further supports the hy- 
pothesis proposed in Chapter 7 that imagery can function as an alternative or 
supplementary memory code, which enhances the probability of correct recall 
of concrete words. The problem has been neglected and it obviously needs fur- 
ther study using a variety of controls. A master’s thesis study (Rogers, 1967) 
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condu <ted at Western University failed to replicate the Kirkpatrick finding with 
concer Ste nouns, but did obtain facilitated recall for abstract nouns under imagery 
inst. x72 lions. Conversely, Gupton and Frincke (1970) found that imagery in- 
strut ons facilitated free recall for noun-verb pairs when the imagery value of 
the 22<©uns was high but not when it was low. The empirical inconsistencies 
poba bly can be attributed to differences in the items and procedures used in 
thes<_ experiments. While the discrepancies remain to be resolved, the experi- 
mera ts nonetheless agree in showing positive effects of imagery instructions under 
cert ai ra conditions. 

ghe above studies involved instructions to image to individual items. Alter- 
nativ <1 y, subjects could be asked to form mental pictures combining more than 
one 2t©m ina single image, thereby taking advantage of the capacity of the image 
systxz2 to organize items spatially. Although it did not involve comparisons 
with: x2©-image controls or conditions in which subjects were told to image single 
iteras. a study by Bower, Lesgold and Tieman (1969) nevertheless indicates 
clea ly that subjects can make very effective use of such a mnemonic strategy 
in feee recall. This was indicated, for example, by the finding that recall suf- 
ferecd i subjects were forced to regroup items from trial to trial, and was facili- 
tate by conditions that encouraged the formation of larger imagery groups 
over trials. An experiment by J. H. Mueller and Jablonski (1970) demonstrated 
dire ty that instructions to combine items in imagery results in higher recall 
tham standard free recall or sentence mediation conditions. The comparison with 
verbæ] mediators is especially relevant to the next chapter and at this point we 
need. nly note generally that imagery mnemonics enhance free recall perform- 
ance particularly when they emphasize spatial organization of items. 


Paired-associate learning Imagery mediation instructions have been 
inves ti =ated more often in paired-associate learning situations, Although it did 
not ix2<lude comparisons with control conditions, a study by W. H. Wallace, 
Turra =x and Perkins (1957) is interesting because it demonstrated an extraordi- 
nary <= f¥iciency in the formation of associations with the apparent use of imagery. 
Six Sua jects were presented randomly selected but familiar noun-noun pairs, 
such =s HAT-LION and HAM-WHISKEY, under instructions to form a men- 
tal Picture connecting each pair. When a given list had been presented, the 
subj=<t was given one word of each pair and told to recall the other. Except for 
occas ¥<>nal speed trials, subjects were allowed to set their own pace while form- 
Te the associations. The lists used varied in length from 25 to 700 pairs, and a 
g&vera Täst was presented only once. The results were striking. At a self-paced 
tate Su jects recalled up to 300 items perfectly and, even with 700 pairs, correct 
focal Wvas in the order of 95 percent. The study has methodological shortcom- 
ings, Stach as the small number of subjects and lack of systematic investigation 
e Sach variables as the rate of presentation and the nature of the mediation 
instraa C tions (the authors acknowledged that there was no evidence that the 
instrta C täīons to form mental pictures are useful or necessary). The reported 
pelle are nevertheless so extraordinary that the investigation merits replication 
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to confirm and extend the findings. A direct attempt to do so by Seibel, Lock- 
hart, and Taschman (1967) resulted in weaker effeċts and then only under cer- 
tain conditions that suggested to the investigators that the effect may be a 
motivational one. This possibility comes up repeatedly in subsequent discus- 
sions, but we will eventually reject it in favor of alternative explanatory principles 
in the theoretical analysis to be presented in the next chapter. 

Spiker (1960) found that instructions to use “mildly humorous” associations 
or images to link members of pairs (e.g., for the pair “cake-boat,” they were 
instructed to visualize a boat made of cake) greatly enhanced learning in chil- 
dren. McNulty (1966) compared groups receiving no instructions, motivating 
instructions, and instruction to mediate by forming “ridiculous, bizarre or ludi- 
crous” associations between members of pairs. He also varied the letter sequences 
comprising the stimulus items in terms of the order of approximation to English. 
The results were not significant within any one of three: experiments, although 
mediating instructions were somewhat superior to the other conditions in all 
three when the stimulus terms were actual words. This superiority was greatest 
among subjects who appeared to be relatively unmotivated, again suggesting a 
possible motivational factor in the weak effect. 

The separation of nonverbal imagery from verbal mediators is unclear in the 
above studies, although the instructions were generally intended to affect the 
use of imagery. McNulty’s study is an exception in that it is uncertain from his 
description whether the “bizarre associations” were meant to be images or 
verbal mediators, or perhaps either. In any event, he appeared to favor a verbal- 
mediational interpretation of the effect. Another striking feature of the above 
studies is the variability of the magnitude of the effect of the mnemonic instruc- 
tions, paralleling the observation made in relation to verbal mediation instruc- 
tions. Perhaps the simplest interpretation is that college students tend to use 
mnemonics so readily that instructions add little to that “baseline.” This explana- 
tion has been supported in other studies by mediation reports obtained from 
subjects after learning, as well as by comparisons of the effects of imagery media- 
tion and rote learning instructions (e.g., Paivio & Yuille, 1967, 1969). These 
experiments generally involved comparisons with verbal mediation conditions 
as well, and their findings will be considered in detail in the next chapter. 

One such experiment is relevant in the present context, however, since it 
involved only imagery and rote learning instructions, and showed powerful 
effects of imagery on both short-term and long-term retention of paired asso- 
ciates, Schnorr and Atkinson (1969) used a within-subjects design in which 
half of the items in a 32-pair list of concrete nouns were studied by rote repetition 
and the other half by imagery. Three such lists were presented for one study-test 
trial, and retention was tested again one week later. The results of the immediate 
recall test showed much higher recall for the pairs learned by imagery, the 
percentage correct for the three lists ranging from about 80 to 90 percent, as 
compared to 30 to 40 percent for those learned by repetition. In addition, 
imagery resulted in significantly better long-term retention when the measure of 
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tiot zon was the proportion of items correctly recalled on the initial test that 
were correctly recalled one week later. The study therefore demonstrated that 
noura pairs studied by imagery are better learned and remembered than items 
stud 4< i by rote. Note also that the long-term memory effect obtained by Schnorr 
ance Atkinson contrasts with Olton’s (1969) relative failure to demonstrate 
effects of sentence mediators on retention after one week (see Chapter 9), sug- 
gstinsg that imagery may be superior to verbal mediation as a mnemonic aid for 
concr € te-noun pairs. Results related to knowledge of the study method at the 
reca 21 test also suggested that different memory stores (imaginal and verbal?) are 
assc> <i Ated with the two study methods. These findings, nevertheless, bear only 
indi a © <ly on the question of the relative potency of imaginal and verbal mediation 
teche xa BE ques. 

WWV i mograd, Karchmer, and Russell (1971) studied the effect on recognition 
merma ry of the reinstatement of a cue word that had accompanied the to-be- 
rem œr bered word during the study trial. Although the subjects were required 
onlyy © recognize the to-be-remembered words (i.e., paired-associate learning 
was xa ©t explicitly required), the study is relevant here because imagery mediation 
and <2sssociative instructions were involved. They found that the presence of 
the <}e2xe€ words on the test trial facilitated recognition under instructions to link 
the tvvo words by bizarre mental images but not under instructions simply to 
ass <>i<ate the two words. Consistent with the analysis presented in Chapter 8, 
Win © = rad et al. concluded that imagery mnemonics have their effect by unitiz- 
ing {>= ir elements in a compound image, which is redintegrated by the cue word 
onta test trial and can be decoded to yield correct recognition of the to-be- 
rem<=2xx2 bered word. This unitizing function of mediating images in associative 
learxa ix g will be examined more critically in later sections. 


Serial learning Delin (1969) investigated the effect of imagery-mnemonic 
insta < tions on serial learning of a list of 16 concrete nouns. He used an antici- 
patic>x2 procedure with a slow (11-second) presentation rate and mnemonic 
subj =< ts were instructed to “connect each item to the preceding one by making 
aviNX~ <4 and active mental image containing the two items.” They were to avoid 
cOnFX=<ting the images together in a string. The control subjects were given 
stanca rd serial anticipation instructions. The mnemonic subjects learned the 
list iam significantly fewer trials and with fewer errors than the control group. 
Hee, too, it should be noted that the positive effect of imagery mnemonics 
cont x = sts with the absence of any effect of sentence mediators in the A. R. Jenson 
and ER Shwer (1965b) study, discussed in the last chapter, which was somewhat 
com P> a rable to Delin’s in that subjects were asked to connect successive pairs of 
ete S And it involved a slow (self-paced) rate. Thus we have further indirect 
evid ay ce that imagery may be superior to verbal mediation in serial learning. 
More ower, the results indicate that an imagery interpretation of the facilitative 
ect < noun concreteness in serial learning (Chapter 7) is not unreasonable. 

ir <n be concluded that simply instructing subjects to use imagery as a 
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mnemonic technique can facilitate performance in free recall, serial learning, 
and paired-associate tasks. The interpretation of the effects remains uncertain, 
however, particularly in regard to the role of verbal processes. 


TRAINING ON SPECIFIC IMAGERY MNEMONIC SYSTEMS 


Although training on the use of imagery as an associative aid has long 
been advocated by mnemonists and commercial courses claiming to improve 
memory, until recently there has been an extraordinary lack of psychological 
research on the efficacy of such methods. A substantial empirical literature has 
emerged on the topic over the last few years, however, suggesting that the 
deficiency will be quickly overcome. Apart from confirming the efficacy of 
imagery mnemonics, experimenters have begun to explore variables that influence 
the magnitude of the effects and the relevance of such effects to more traditional 
theoretical problems in verbal learning and memory. We shall be concerned in 
this section with such contributions as well as with whatever the research reveals 
about the functional nature of imagery. 


The Hook Method 


A study by R. K, Smith and Noble (1965) was perhaps the earliest to 
provide some qualified positive evidence for the efficacy of mnemonic training. 
They investigated the effects of a mnemonic technique recommended by Furst 
(1957), a contemporary “memory expert.” The method is essentially Feinaigle’s 
(1813) technique as described in Chapter 6—a number-letter alphabet (1-t, 
2-n, 3-m, 4-r, etc.) is translated into reference words (tea, Noah, May, ray, 
etc.) that, when clearly imagined as concrete objects, are supposed to provide 
stable “hooks” upon which the to-be-recalled items may be “hung.” In the 
Smith and Noble study, an experimental group was given a one-hour lecture- 
demonstration on the method, including presentation of drawings of paired 
objects designated by key words and the to-be-learned items as an illustration of 
how they might be visualized (see Figure 10-1). In addition, the experimental 
subjects practiced the method for four days in private. They were then required 
to apply the technique to serial verbal learning of a 10-item list of low, medium, 
or high scaled meaningfulness (m’). Control subjects learned the lists without 
any formal experience with the technique and in fact were told not to use any 
special system in learning. The 20-trial learning phase was followed by a recall 
and relearning phase 24 hours later. The results showed significant effects of 
the method on recall and relearning but not on the initial learning phase. Method 
and item meaningfulness interacted in a complex manner, with no differences 
occurring for high m lists, large differences for medium m’ lists, and small dif- 
ferences for low m’ lists, The authors concluded that Furst’s technique has 
limited usefulness during the acquisition of a serial verbal list, and perhaps a 
significant facilitating effect on retention, provided the material to be recalled is 
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FIGURE 10-1. Drawings used by Smith and Noble during the mnemonic training 
phase © illustrate how Furst’s key reference words could be combined in imagery with a 
list >£ © <©-be-remembered words. From Smith and Noble (1965). 


of ma <J ium or low meaningfulness, but no efficacy for remembering highly mean- 
ingftx xmnaterials learned under the conditions of the experiment. 

Sx2x2 ith and Noble discuss a number of methodological questions, including 
the <{<>rmplex set of operations involved in Furst’s technique and the consequent 
diffi uz I ty of attributing any effects to “hooking” and “imaging” per se. Further 
asp©<tS of the study will be considered here. The fact that the overall beneficial 
efect ©f training with the technique was significant only for recall and relearn- 
ing t€x-i als appears consistent with the finding by Boersma et al. (1966) that the 
repam ting of associative strategies after learning improved subsequent recall, the 
more= so as the retention interval increased (see Chapter 9). It may also be 
relat<<¥% to Groninger’s (1966) finding, also reported in the last chapter, that 
natu a I —language mediators benefited short-term retention increasingly over trials, 
Presta xx ably by increasing resistance to proactive inhibition. R. K. Smith and 
Nobles finding that the mnemonic technique did not facilitate learning or reten- 
tion <>f highly meaningful items could again be attributed to the spontaneous 
use >f xnnemonic aids on the part of control subjects despite the instructions not 
to US<= any special techniques. The studies of natural-language mediators dis- 
cusS=<¥ earlier indicate that the reported use of such devices is related directly to 
the Ta S Sningfulness of the items. Furthermore, a study by Paivio and Yuille 
(WES > has shown that subjects found it difficult not to use such aids with 
markt xa oful material even when they have been instructed to learn by rote (see 
Chap t&r 11 for a detailed description). , 

; = greater effect of the technique with medium m’ lists than low m’ lists 
might Eé attributable to greater difficulty of using imagery with low m’ items. The 
pene, is precisely analogous to that involved in the study by Paivio and 
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Madigan (1968) discussed in Chapter 8. Recall that in that experiment stimulus- 
term imagery value facilitated paired-associate learning more when the responses 
were high- rather than low-association-value syllables. This was attributed to 
the greater difficulty of translating the low-association-value syllables to mean- 
ingful words that could in turn be encoded as images. Smith and Noble do not 
present any theoretical rationale for expecting the imagery technique to be more 
effective with material of low or average meaningfulness than it is with material of 
high meaningfulness, but the complex model suggested by Paivio and Madigan 
appears applicable to their results for medium- and low-meaningful material, 

Their experiment raises several further questions. As Smith and Noble rec- 
ognize, use of the “hook” technique changes the serial learning task into one 
of invariant paired-associate learning with highly meaningful (that is, high- 
imagery) mediators functioning as stimuli. In view of these conditions, one 
wonders about the comparability of the tasks for control and experimental 
groups. A better control might have been to have the control subjects use 
“hooks” devoid of imagery, possibly a system involving verbal mediators only. 
A related problem concerns the control for motivational effects of the training 
on mnemonic aids, since it could again be argued that any superiority shown 
by their experimental groups is due to such a variable rather than to the coding 
technique per se. Despite such problems, the study was an important initial 
evaluation of the efficacy of training on the mnemonic use of imagery. 

Senter and Hauser (1968) reported a study similar to Smith and Noble’s in 
that experimental subjects were trained on the use of the “hook” mnemonic, 
which they applied to serial anticipation learning of a 20-item CVC list. The list 
contained 10 high-association-value (100 percent) and 10 low-association-value 
(0 percent) CVCs alternated within the list. In contrast with Smith and Noble’s 
results, Senter and Hauser’s trained subjects performed significantly better than 
their untrained ones, and the superiority occurred for items of both levels of 
association value. Another finding of interest, shown in Figure 10-2, was that 
the classical serial position curve was distorted in the case of high-association- 
value syllables under the mnemonic condition, with relatively high performance 
for items in the middle of the list (cf. Ross & Lawrence, 1968), suggesting that 
the mnemonic reduces interitem interference. This possibility will be discussed 
again later on. 

There is no obvious explanation for the discrepancy between the Smith-Noble 
and Senter-Hauser results other than procedural variations, such as differences 
in list length, rate of presentation, and mixed-level versus homogeneous lists in 
regard to association value. 


The “One-bun” Rhyming Mnemonic System 


Impressive evidence of the efficiency of images as mediators of associative 
learning have been obtained in experiments using the one-bun, two-shoe rhyming 
mnemonic technique described in Chapter 6. It is similar to the Furst (or 
Feinaigle) technique described in the preceding section but makes explicit use 
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FIGURE 10-2. Frequency of correct anticipation of each 
trigram as a function of list position for experimental subjects who used 
the imagery mnemonic system and for control subjects. The trigrams 
were 100% or 0% association value, alternated in the list. Note that 
the classic bow-shaped serial position curve is distorted in the case of 
the 100% trigrams for the experimental group. From Senter and Hauser 
(1968), 


of mua ranber-word rhyming to get from the numeral to the image. Furthermore, 
the <>x2e-bun studies to be described have explicitly used the paired-associate 
learra ž ra g paradigm with numbers as stimuli, rather than serial anticipation learn- 
ing. “Khe difference is important because, although serial learning with the 
image = mnemonic in a sense becomes invariant-position paired-associate learn- 
ing, th e stimulus cues (if used) are entirely implicit in the procedure used by 
SmitFa and Noble. In the one-bun procedure, however, the numerals at least are 
Pres ra t ed explicitly as cues, although the peg words and images remain implicit. 

B ta Selski, Kidd, and Segmen (1968) required their subjects to learn two lists 
of 1 ommon words each in such a manner that they would be able to recall 
the Words by their ordinal position, The first list was a control list, identical 
for ®21 Subjects, in which the to-be-recalled items were read to them and immedi- 
stoly thereafter the numbers 1-10 were called out in random order and the 
subj attempted to supply the appropriate words. Following this, the experi- 
matal group subjects were told that such learning would be aided by using the 
rhyra ing technique with each item. The first word in the list could be learned 
by “P> EEuring” it inside a bun as a sandwich filler, etc. The subjects then learned 
the £11 Gwing number-word rhyme: ONE-BUN, TWO-SHOE, THREE-TREE, 
ed. DOOR, FIVE-HIVE, SIX-STICKS, SEVEN-HEAVEN, EIGHT-GATE, 
NINES WINE, TEN-HEN. A rhyme control group was also taught the rhyme 
por Tas not told about its possible mnemonic use. A third group was a standard 
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control group that simply learned two successive lists without being told about 
the rhyme. Rate of presentation was also varied, ‘different groups being pre- 
sented the list at 2, 4, or 8 seconds per word. During recall, the rate was 4 
seconds for all groups. 

The mean recall scores (subjects were credited with 2 points for recalling 
an item in its correct ordinal position, 1 point for recall of the item but not the 
correct number) are presented graphically in Figure 10-3. It can be seen that the 
imagery mnemonic technique clearly benefited recall relative to the control con- 
ditions at the 4- and 8-second presentation rates but not at the 2-second rate, 
The rate effect in general parallels what was described earlier for verbal mediation 
studies. We shall see later, however, that the specific rate at which imagery can 
be effective varies with the experimental design used. 


Imagery and interference effects In a subsequent experiment, Bugelski 
(1968) investigated the effect of the rhyme mnemonic on the one-trial learning 
of six successive lists of 10 items each, with a view to possible differences in 
interference effects across lists. Following successive list learning, subjects were 
asked to recall as many items as possible from all of the lists, in their correct 
ordinal positions (e.g., all the number 1 items, etc.), Figure 10-4 shows the 
number of items of each list that were recalled during the original successive- 
list learning phase and the one recalled from each list on the overall retention 
test. It can be seen that imagery-mnemonic subjects showed uniformly high 
recall for each list during original learning, without any evidence of negative 
transfer. Controls showed alternating high and low performance levels suggestive 
of interference on list 2 and again on lists 4 and 6, but not on lists 3, 5, and 7. 
Bugelski suggested that the rise and fall might be a function of the amount 
learned in a prior list, which could serve to interfere with successive list learning. 

The total recall scores also show markedly superior retention by the experi- 
mental subjects, their average recall being 63.4 percent over all lists as compared 
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FIGURE 10-3. Mean scores on first (A) and second (B) lists for three time groups 
and three treatment groups. The different treatments intervened between lists A and B. Based 
on data in Bugelski, Kidd, and Segmen (1968). 
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FIGURE 10-4. Learning scores for 
original learning (OL) of each six lists and 
total recall (TR) scores for mnemonic and 
control groups. From Bugelski (1968). 


to —2= percent for the controls. Moreover, the experimental subjects recalled 
almst equally well from all lists, whereas controls recalled mainly from the 
last +A~ o lists. Thus the evidence suggests that the mnemonic technique somehow 
redea <<< interitem interference. In agreement with this generalization, Ross and 
Law- x mice (1968) also found proactive-inhibition (as well as serial-position) 
effects tobe absent in paired-associate and serial learning tasks involving sequen- 
tiall | <ordered memory places or loci as the mnemonic pegs (their interesting 
stud is unfortunately weakened by the small number of subjects used and the 
abs x2 <€ of appropriate control conditions). Also suggestive is a study by Crovitz 
(19-7 © 9, in which subjects were required to remember forty words in sequence 
using = 20-location map of a street and the imaginary walk technique of the 
anci=x2 ts (see Chapter 6, above). The subjects were told to put the images of 
the ñt rns in the street addresses, so that the imaginary route had to be taken 
twic_ “The average sequential recall was a remarkable 34 out of 40 (most sub- 
jects << red over 35), indicating little interference from having placed two items 
in €&2<Fh memory locus. Similar results obtained by Bower, to be considered in 
the xX &xt section, also support the conclusion that imagery mnemonics reduce 
interi try interference. These findings provide experimental validation for the 
anci=x2€ assumption that imaged memory places, like wax tablets, can be used 
over =a d over again for remembering different things. 

2 w ever, results inconsistent with that generalization have been obtained by 
others; | Wood (1967) reported negative transfer when the same noun pegs were 
sed) as stimuli for successive word lists. Keppel and Zavortink (1969) found 
that th e one-bun mnemonic facilitated learning of four sets of number-word 
pairs Ł>uat, in contrast with Bugelski’s finding, their mnemonic group as well as 
Mr eos ntrol groups showed increasingly poor recall of the earlier lists when 
tested Fyr recall of all lists following learning of the last list. Thus the conditions 
paoe ~“~hich mnemonic pegs do and do not reduce interference obviously need 
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clarification. The issue is important because the use of peg images apparently 
can reduce forgetting over long retention intervals. A recent study by Groninger 
(1971), for example, showed that subjects using the method of loci recalled 
more items after retention intervals of 1 week and 5 weeks, and forgot less 
between the two test periods, than did control subjects. Clearly, if differential 
interference cannot account for such effects we must seek other explanations, 
including the possibility that imagery memory traces are particularly resistant to 
decay. 


Bower’s Research on Imagery Mnemonics 


Dramatic effects of imagery mnemonics have also been demonstrated by 
Gordon Bower (1969), who used a variety of techniques designed to create high 
memory load. One experiment involved concrete noun pairs learned either under 
standard paired-associate instructions or under instructions to learn each pair 
by visualizing some interaction involving the objects denoted by the two words. 
They were told, for example, that the words COW and SHOP could be learned 
by imagining a scene in which a COW is standing at a cash register, making a 
purchase in a SHOP. The novel feature of the study, however, was the manner 
in which the to-be-learned pairs were presented. A list of 20 pairs was presented 
at a rate of 5 seconds per pair, followed by a test trial in which the stimulus 
member was presented alone, and then a second study trial (but no test) with 
the same pairs. After that, a second list of 20 pairs was similarly presented, and 
so on, through five successive 20-pair lists, for a total of 100 pairs. At the end 
of this sequence, recall was tested for all five lists. 

The results showed that the imagery subjects recalled about one and a half 
times more items than the control group in both the immediate and delayed test. 
The delayed recall was actually slightly better than the immediate, perhaps 
because the extra study trial more than compensated for any cumulative inter- 
ference over successive lists. As Bower points out, these results probably under- 
estimate the effect of imagery because interviews with the control subjects 
suggested that some of them spontaneously used imagery to learn the pairs, 
paralleling what we have already noted in the case of natural-language mediators. 

Another experiment involved a novel application of the rhyming one-gun, 
two-shoe mnemonic. Bower reasoned that the technique provides a systematic 
retrieval scheme, the advantages of which could be reduced by degrading some 
of its essential features. This was done by reducing the number of imaginal hooks 
or pegs the subject was taught to use in learning a 20-item list. Thus different 
groups were required to use 10 hooks, with two words per hook; five hooks, 
with four words per hook; two hooks, with 10 words per hook; or one hook 
(one-gun) with all 20 words. Subjects were instructed and trained on the pro- 
cedure with an emphasis on constructing a “grand imaginal scene” involving 
all the to-be-recalled words in a key image, although the items were presented 
serially one at a time at a 5-second rate. 

Bower’s expectation was that retrieval would become more disorganized with 
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fear hooks—the subject would fail to exhaust all words attached to a hook, 
lose E fack of what he had recalled, or unlearn earlier words as new ones were 
ad <c A to a hook. The results were completely contrary to these expectations: 
Reca J | immediately after presentation of a list of 20 items, or at the end of five 
list = <>! 20 words, was equally good regardless of the number of pegs used, aver- 
agi = 86 percent for the immediate and 72 percent for the delayed tests, as com- 
pred to 52 percent and 28 percent, respectively, for control subjects given 
stax <4 zard free recall instructions. Bower concluded that subjects can elaborate 
mex x2 < Ty images containing a rather large number of objects without unlearning 
or 2x2 terference, 

-gp `> € above conclusion was tested in another experiment by introducing a con- 
diti<>x2 that made it more difficult for the subject to generate a single visual image 
inve>1 ~ ing all the items associated with a peg. The paired-associate learning 
parz <c gm was used, such that all subjects were required to recall 20 response 
wor-<4s_ but the number of stimulus words was either 20, 10, or 4 for different 
groux p> 5S. The subjects with 4 stimuli, for example, were required to associate five 
diffe x“ <= nt response words with each stimulus word, this being done under imagery 
inst x- wa <tions, The difficulty of imagery elaboration was varied by using either a 
“massed” or “separate” presentation procedure for the S-R sets. Under the 
mas $< <4 condition, all response words associated with a given stimulus were 
pres<=x2 ted for simultaneous study. In the separate condition, each response 
app<= z r-ed separately with its stimulus, with the different S-R pairings being spaced 
thro wz = Pout the list of 20 pairs. Each subject had one such trial with four suc- 
cessi w — lists, followed by a delayed recall test of all four lists. 

Fi <= tare 10-5 shows the results for the immediate recall test, for both massed 
and =< arate conditions (the delayed test yielded very similar data and is not 
shovw~ x2 >. It can be seen that the massed procedure yielded essentially the same 
resul és as were obtained with the peg technique, i.e., one stimulus word was 
just =a effective as a retrieval cue for two or five response words as it was for 
one. WV hen the various S-R pairings involving a common stimulus were sepa- 
rated. Fhowever, recall fell off directly with the number of responses per stimulus. 
This aa ggests that unlearning may indeed have occurred under these conditions. 
Ifthis were so, however, a recency effect should have been evident, so that later 
TesPC> xa S es paired with each stimulus are better recalled than earlier ones. This 
was 3% =2<eed true for the two-response list but not the five-response condition. 
Thus the effect of spacing could not be explained in terms of simple unlearning, 
ana E > wer concluded that the problem seems to be related instead to retrieval 
difficta Tt ies. 

A Other experiment by Bower demonstrated that mediation instructions are 
more < fFective when subjects are asked to imagine the objects suggested by the 
pag Pair in some kind of interaction rather than separated. This finding will 
be dS Sy scod in more detail later, along with similar results by others, inasmuch 
e ner =action or relatedness is a pervasive feature of imagery that may account 
for dà = rential effects of imagery and verbal mediation in some instances. 

Ba ea cki's and Bower’s experiments show remarkably strong effects of the 
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FIGURE 10-5. Immediate recall as a func- 
tion of the number of response words attached to 
each stimulus word. “Massed” refers to the simul- 
taneous presentation of the several responses to 
each stimulus; “separate” refers to temporally dis- 
tributed presentations of the several S-R pairs 
involving the same stimulus. Adapted from Figure 
3 in Bower (1969). 


imagery mnemonic devices on recall performance. Moreover, the magnitude of 
the effects is relatively comparable for the two despite differences in procedure. 
For example, Bugelski (1968) obtained an average of 85 percent correct recall 
during original learning over six lists of 10 items, using the same pegs with each 
list, whereas Bower obtained a score of 86 percent over five lists of 20 items 
even with the number of responses per peg varied. Control list performance was 
somewhat higher with Bugelski’s procedure, 65 percent as compared to 52 per- 
cent with Bower's. Rough comparability also appears in connection with the 
effect of spacing on recall for multiple responses per stimulus. Bugelski’s use of 
the one-bun technique with six successive lists is analogous to Bower's paired- 
associate spacing procedure involving five responses per stimulus, and the aver- 
age percentages of correct recall under the two conditions are 63.4 and slightly 
under 70 percent, respectively, for delayed recall. Immediate recall was higher 
under Bugelski’s procedure, however, perhaps because of such procedural varia- 
tions as the shorter list used by Bugelski, the one-bun procedure as compared 
to the paired-associate paradigm, etc. The precise factors cannot be determined 
without further comparative research. 


Imagery Instructions and Peg-Word Concreteness in the 
Mnemonic Systems 


The imagery mnemonic experiments considered thus far raise several 
important questions. One concerns the effectiveness of the imagery component 
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in the mnemonic instructions. Apart from the issue of separating the contribu- 
tiox2 of verbal mediators from imagery, which will be dealt with extensively later, 
the zæ bove studies generally did not include an adequate control for mnemonic 
ins £x t3ctions per se. Bugelski et al. (1968) came closest to doing so in that 
they had one control group learn the one-bun, two-shoe rhyme. However, these 
stit> _j<—<ts were not informed of its possible mnemonic use independent of any 
ref<]x-— nce to imagery, and the observed effects therefore cannot be attributed 
spect fically to the imagery component of the instructions given to the experi- 
mental group. 

ÆA riother question, which concerns the role of the mnemonic pegs as retrieval 
cues. brings us around full circle to a reconsideration of the conceptual-peg 
hyg>@t hesis discussed in the last chapter. Recall that the hypothesis originated 
as æra extension of the one-bun mnemonic system, the critical assumption being 
that the concrete meaning of the peg words themselves is an important factor 
infl’2<ncing the arousal of mediating images. The finding that concrete, high- 
ima =< ry nouns are superior to abstract, low-imagery nouns as stimulus cues in 
pair <= <4-associate learning supported the hypothesis, but the effect of variation 
in ©<—r-creteness was not tested directly in the context of the one-bun mnemonic 
syst<rm. While it is reasonable to expect that concrete nouns would indeed be 
sup rior pegs, a direct test of the proposition is far from trivial because the peg 
wors are not explicitly presented as stimuli in the mnemonic system as they 
are ix. paired-associate learning. Instead, the retrieval cues in the technique are 
numa € rals, and the noun pegs together with any images they may arouse must 
be irra plicitly supplied by the subject. 

E3 Sth of the above problems were investigated by Paivio (1968b). Subjects 
wer presented one study and test trial with each of two 10-item lists of con- 
cret< xxouns. The conditions for the first list excluded prior mnemonic instructions 
and were identical for all subjects. The items were read aloud at a 4-second rate, 
the <> —be-recalled nouns being preceded by the numerals 1-10. Then the nu- 
merza Is alone were read in random order, and the subject attempted to recall the 
corms ponding items. The second list was preceded by mnemonic instructions, 
witta <r without reference to the use of imagery, and training on either a con- 
cret< <r an abstract rhyme. The concrete rhyme consisted of the familiar one- 
bun <Á vice in which the peg words, bun, shoe, etc., are concrete and relatively 
high ixmagery. The abstract rhyme—ONE-FUN, TWO-TRUE, THREE-FREE, 
FOU IR _BORE, FIVE-LIVE, SIX-TRICKS, SEVEN-GIVEN, EIGHT-FATE, 
NIN = — TIME, TEN-SIN—consisted of peg words of lower imagery than the 
cor S F>onding concrete pegs. The subjects given the imagery set were in- 
SUS E— cj to use mental images along with the rhyme in order to recall the items. 
m SU bjects not given the imagery instructions were told to recall the list by 
Sayita = 40 themselves the rhyming words along with the to-be-remembered item, 
gor Sx ample, one-bun-pencil. Following the instructions, all subjects learned the 
LP OPriate rhyme, after which they were presented one study trial and one 

est teal with the second list of nouns. A further (standard) control group 
SIMPL learned two successive lists without mnemonic instructions of any kind. 
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The results were very clear. Recall was generally better for the list learned 
under mnemonic instructions than for the control list, and under imagery in- 
structions rather than no imagery instructions. These overall effects were com- 
pletely qualified, however, by a highly significant interaction of the list and 
imagery variables. As can be seen in Figure 10-6, recall was comparable for 
all groups on the first no-mnemonic list, and that recall increased dramatically 
on the second list for subjects given the imagery set regardless of whether the 
mnemonic rhyme was concrete or abstract. The mnemonic instructions without 
imagery had no beneficial effect—if anything, recall tended to be lower under 
the mnemonic than under the control condition. The last finding is comparable 
to that obtained for the no-mnemonic control group, whose mean recall scores 
were 5.23 and 5.14 for first and second lists, respectively. 

The above results confirm the findings of Bugelski et al. (1968) and Bower 
(1969), and extend them by demonstrating that the imagery instructions per se 
are indeed a most effective feature of the one-bun mnemonic technique. The 
unexpected outcome was that concreteness showed no effect approaching sig- 
nificance, although the trend was appropriate under the no-image mnemonic 
condition. This contrasts sharply with the findings for standard paired-associate 
learning, where noun imagery-concreteness has consistently had a strong positive 
effect when varied on the stimulus side of pairs. This applies whether or not 
imagery instructions are added to the design, as will be seen later when the rele- 
vant studies (e.g., Paivio & Yuille, 1967, 1969) are discussed in detail. In the 
latter studies item imagery in fact accounts for more of the variance in recall 
scores than does the instructional set to use imagery when both variables are 
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FIGURE 10-6. Mean number 
of items recalled in ordinal position 
under control conditions and under 
mnemonic conditions involving image 
(I) and no image (NI) instructions 
and concrete (C) and abstract (A) 
peg words. From Paivio (1968b). 
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pact wded in the same design. The relative effects of the two variables are com- 
pi etely reversed, therefore, in the context of the mnemonic system. 

Fow are the contrasting effects to be explained? One possibility is that the 
poo a sery mnemonic instructions in effect enable the subject to concretize the 
abs tract pegs, i.e., he has time to generate stable images to them. While this may 
bæ orrrect asa partial explanation, it is insufficient to account for the failure to 
otot Zin a significant difference between concrete and abstract rhyme conditions 
ira  &he absence of imagery instructions, nor does it explain the fact that item 
c> ra Creteness has relatively more effect than imagery instructions on the learning 
of xa ©un-noun paired associates when both are included in the same experiment. 
Ta differences can be interpreted more reasonably in terms of the relative 
wei =— hts of the cues that determine the arousal of mediating imagery. In the case 
o£ the paired-associate studies, the stimulus nouns are explicitly presented on 
be> t F> study and recall trials, and their image-evoking capacity is a potent deter- 
m āra =2nt of mediation strategies and response recall with or without the addition 
of ix**1agery instructions, as indicated by mediation reports and performance data 
(]- Ææ- . Paivio & Yuille, 1969—see later). In the one-bun mnemonic system, how- 
ewr -~ the crucial peg words (bun, shoe, etc.) are not explicitly presented but 
m «2st be implicitly supplied by the learner. Even concrete-noun pegs cannot func- 
tiœxa cffectively as cues for the arousal of mediating images under these condi- 
tiœxas unless primed by the instructional set. The contribution of concreteness as 
a wwa riable is accordingly depressed while that of the imagery instructions is 
rel zat ively enhanced. 


Implications of the analysis for presentation rate effects The above 
am =a F sis has testable implications for issues discussed earlier. It suggests that 
th < iscovery and utilization of mediating images should be more efficient under 
th Standard paired-associate procedure, when both the concrete stimuli and 
im =a ery instructions are explicitly presented. A comparison of the effects of 
Pr©&s — ntation rate in different experiments provides some indirect support for 
th < eduction, We saw earlier that Bugelski et al. (1968) found the one-bun 
PI<><e€ dure to be facilitative at exposure rates of 4 or more seconds per item, 
but x2 ot at 2 seconds. However, Wood (1967) found that imagery instructions 
fa> % 1G tated recall with a paired-associate procedure at a 2-second and a 5-second 
rat. although the effects were stronger at the slower rate. Gruber, Kulkin, and 
Saka ~~ artz (1965) explored still finer gradations of the rate variable using a one- 
wal Paired-associate procedure with a list of 30 concrete-noun pairs. The results 
P'=S<— nied in Figure 10-7 show that imagery mnemonic instructions facilitated 
reS ESQ nse recall at rates of 1 second or slower for the presentation of each pair 
dring the study trial but not at a 0.5-second rate. The explicit presentation of 
stira ta Tus nouns as cues during the study trial, or recall trial, or both, in the 
Gaber et al. and Wood experiments apparently permitted faster mnemonic 
PFO >= ssing than did the one-bun technique in Bugelski’s experiments, in which 
se Inumerals served as explicit cues. The problem obviously deserves more 
SYSE > Ematic study, so that rates are independently varied within the study trial 
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FIGURE 10-7. Mean number of paired-asso- 
ciate response words correctly recalled on the test trial 
as a function of rate of pair presentation on the study 
trial. Adapted from Figure 2 in Gruber, Kulkin, and 
Schwartz (1965). 


and the test trial, along with the presence or absence of the stimulus nouns dur- 
ing each phase, and with simultaneous variation in the mnemonic instructions, 
all within a single design. The problem is especially important because it is 
related to the more general issue of the role of retrieval cues in memory, and the 
conditions under which they are effective (see, e.g., Tulving & Osler, 1968, and 
the discussion of retrieval cues in Chapter 7 of the present volume). 

It should be noted that the Gruber et al. finding that subjects were able to 
take advantage of the mnemonic instructions at a 1-second rate but not a 
.5-second rate is generally consistent with data on the latency of image arousal, 
as presented in Chapter 3. Several sources of information reviewed in that con- 
text suggested that subjects could generate images to stimulus words within a 
period of .6 to .75 seconds. Since the Gruber et al. study involved pairs rather 
than single words, 1 second may well represent the lower bound for the arousal 
of effective mediating images, but we cannot be sure without further study. 


PICTURES AND OBJECTS AS MEDIATORS 


In earlier chapters we discussed numerous picture-memory experiments 
in which the effects of picturability were interpreted in terms of imaginal proc- 
esses. Imagery mediation can be inferred even more directly when pictures 
explicitly serve as mediators rather than as the to-be-associated items in the 
learning task. Wollen (1968) compared the effects of relevant and irrelevant 
picture mediators on the learning of noun-noun pairs. The nouns were either 
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hägg o low in their imagery value according to the Paivio, Yuille, and Madigan 
(1 © 68) norms. In the relevant picture mediation condition, pictures depicting 
tła members of each pair were presented along with the pairs, and subjects 
were told to use the pictures to learn the pairs. The noun pairs and pictures are 
sjpown in Figure 10-8. These mediators and noun pairs were re-paired in the 
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FIGURE 10-8. High- and low-imagery noun pairs and relevant picture 
Xx <diators used by Wollen (1968). 
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irrelevant picture condition, and a third group was presented the pairs without 
the mediators. All subjects were tested for both forward (S-R) and backward 
(R-S) recall without the pictures. Figure 10-9 shows that subjects in the rele- 
vant condition recalled approximately twice as many responses as subjects shown 
irrelevant or no pictures. This was true for both low-imagery and high-imagery 
noun pairs, although recall was generally better for the latter, Finally, S-R and 
R-S recall were about equal. The facilitating effect with low-imagery pairs is 
particularly interesting because the picture mediators obviously involve con- 
cretization of the meaning of some of the more abstract low-imagery nouns 
(e.g., “strength” was represented by a dumbbell). Thus they might be expected 
to create a greater decoding problem during recall than when the pairs are con- 
crete. Evidently this did not occur to a degree sufficient to counteract the bene- 
ficial effect of the mediating images. 

Yarmey (1969) reported an interesting experiment patterned after an earlier 
one by Berger (1965) in which dolls were used as mediators in a three-stage 
paradigm. The nature of the effective mediator was uncertain in that study 
because the dolls were named by the experimenter, and the names rather than 
the dolls served as the stimuli during test trials. In Yarmey’s study, unfamiliar 
and unnamed persons served as the common (mediating) B elements in a three- 
stage B-A, B-C, A-C paradigm. The A and C items were CVC nonsense syl- 
lables, In the first stage, experimental assistants held up flash cards, each of 
which contained a CVC; then recall of the CVC was tested with the person as 
the stimulus. This was repeated for four alternating study-test trials. The same 
procedure was followed in stage 2 with different CVCs, On test-stage 3, another 
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FIGURE 10-9. Mean correct 
S-R and R-S recall as a function of 
picture mediation condition and noun 
imagery level. Based on data from 
Wollen (1968). 
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assistant, not previously exposed to the subjects, held up the flash cards, These 
s r tained stimulus and response (A and C) CVCs, half involving pairs in which 
thaæ members had previously been associated with the same person in stages 1 
ara cd 2, and half being interference (A-Cr) controls in which no A-C pair had a 
cco 432 MON associate. Only two study-test trials were used in the third stage. The 
resus lts showed that the mediated paired associates were much better recalled 
th zax2_ the interference paired associates, the respective means being 5.63 and 
2. O2 (a highly significant difference). 

“T he results of a postlearning questionnaire completed by the subjects indi- 
cate c that they had used mediators rather than direct association to learn most 
of the pairs. Person images were reported more often with mediated pairs, 
wła ercas other mediation strategies predominated in the case of the interference 
pañ s. An example of a report that reveals person (image) mediation was: “JEP 
aac QAB were the same boy and I saw the boy in my mind.” Yarmey concluded 
theat imagery indeed functioned as the mediator. 


EFFECTIVE ATTRIBUTES OF MEDIATING IMAGES 


Overall, the imagery mediation experiments leave no doubt that instruc- 
tona |l sets and other procedures designed to encourage the use of imagery as a 
mra e rmonic aid can have dramatic effects on recall. But why, precisely, are the 
int ery mnemonics so effective? The question will be considered in more depth 
in ttre next chapter, where imaginal and verbal mediators are compared, but we 
caxa begin here by considering attributes of the experimentally defined images 
thet might influence their mnemonic effectiveness. Vividness, bizarreness, and 
th 2 ature of the figural organization of the image have received most attention. 


Vividness 


The major emphasis in the early research on the relationship between 
ima gery and memory was on the vividness of the experienced image: The more 
vivicd the image, the more effective it should be as a memory representation. The 
P!> Bl em was investigated primarily in relation to individual differences in im- 
@8=3-y , a topic to be discussed in detail in Chapter 14. The relevant point here is 
that sneasures of individual differences in the reported vividness of imagery 
ger rally have not been very successful as predictors of memory performance, 
ata ough a recent series of studies by Sheehan (e.g., 1966a) has yielded some 
POS itiwe evidence that reported vividness is related to accuracy of visual memory. 
© urside of the individual difference context, few studies have attempted to 
MY Ss tigate vividness systematically. Bower (1969) found that the rated vivid- 
TSS 6f imaginal scenes suggested by noun pairs was predictive of the later recall 
of the pair: More vivid “scenes” were better remembered. This occurred even 
WNL incidental-learning conditions, suggesting that the relationship was not 
mp Ly an artifact of some kind of relative learning set that influenced both 
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vividness and recall. Nevertheless, image vividness needs to be operationally 
distinguished from other possible correlates before such relations can be inter- 
preted with confidence, particularly in view of Paivio’s (1968a) finding that 
rated vividness of imagery correlated highly with imaginal latency and its ana- 
logue, rated ease of image arousal. In any case, we cannot be sure of the role 
of vividness in the imagery mediation effects nor of the conceptual status of 
the vividness concept itself until further systematic experimental research is done 
on the problem. 


Bizarreness of Imagery 


One of the cardinal principles of the ancient art of memory was that 
mnemonic images should be novel or bizarre in order to be effective (see Chap- 
ter 6). This feature was incorporated into the procedures used in a number of 
the investigations of imagery mnemonics discussed above, but so far it has been 
manipulated systematically as an independent variable only occasionally. A 
study by Delin (1968) did yield evidence suggesting that bizarreness indeed 
facilitates memory. He instructed his subjects to form images connecting three 
pairs of words and to write descriptions of the images. These images were to 
be as bizarre and active as possible. The descriptions were then rated by two 
judges on the degree to which they corresponded to the instructions. The sub- 
jects were unexpectedly tested 15 weeks later for recall of the response mem- 
bers, given the stimulus members as cues. The results showed that the image 
descriptions originally given by the subjects who correctly recalled the items 
had been rated significantly better in terms of fulfilling the criteria of activity 
and bizarreness than were the descriptions of those who did not recall the items. 

The results from another series of studies have been entirely negative. A 
group of subjects in one experiment by Wood (1967) was instructed (along with 
a descriptive example) to use bizarre mental pictures to link pairs of words. 
Another group was given the same instructions except that they were told to 
use common rather than bizarre images. Recall scores for the two groups did 
not differ significantly—if anything, the common image group performed some- 
what better than the bizarre image group. Atwood (1969) similarly found no 
evidence that mnemonic images in the classical place-system need to be bizarre 
and unusual in order to be effective. Wollen (1969) used a picture-mediation 
procedure patterned after the one described above to investigate bizarreness. 
His results showed that varying the bizarreness of the mediating pictures had 
no effect, Thus several experiments, using different procedures, have failed to 
support the mnemonic rule that has received uncritical acceptance over the cen- 
turies. The contrast between their results and Delin’s leaves the role of bizarre- 
ness in some doubt, Since Delin used a much longer retention interval than the 
other investigators, it is possible that bizarreness is especially important for 
long-term retention. Further research is needed to resolve the issue, but the 
evidence to date does not indicate that bizarreness is a potent determinant of 
the effectiveness of mediating images. 
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Figural Organization 


~ The capacity of the imagery system for achieving integrated spatial or- 
ganization of item information has been repeatedly emphasized as one of its 
dominant functional characteristics. This was discussed in relation to the 
imagery-mediation (conceptual-peg) hypothesis of concreteness effects in asso- 
ciative learning (Chapter 8), where the emphasis was on the arousal of com- 
pound images by both members of a noun pair during the study trial, and the 
redintegration of the compound by the stimulus member on the recall trial, Such 
a conceptualization implies that the degree of figural unity or integration of 
the mediating image would be an important determinant of its effectiveness, The 
finding that paired-associate learning of picture pairs is facilitated by the presen- 
tation of the pictorial items in such a way that a pair forms a good conceptual 
unit (Epstein et al., 1960) is positive evidence that this is indeed the case, More 
direct evidence has been obtained recently that such organization is a critical 
feature of effective mediating images, 

Bower (1969) reported an experiment in which one group was given stand- 
ard instructions in which they were asked to image a scene of two objects 
interacting in some way. The second group was given “separation” instructions 
in which they were asked to image the two objects one at a time separated in 
their imaginal space, like two pictures being seen on opposite walls of a room, 
with one object-picture not being influenced in any way by the contents of the 
other object-picture. The cues for the images were concrete-noun pairs, A cued 
recall test showed that the interactive imagery subjects recalled 71 percent, 
whereas the separated imagery subjects recalled only 46 percent of the response 
terms, a highly significant difference. Bower concluded that instructions to image 
the objects per se have little effect on associative learning and that the impor- 
tant component instead is the interactive relation between the imaged objects, 
Bower (1970a) showed further that the advantage of interactive imagery remains 
substantial even when only recognized stimulus items are considered, indicating 
that interactive imagery indeed has its effect through associative mediation rather 
than stimulus differentiation (cf. Chapter 8). 

Results leading to the same conclusion have been obtained by others, Atwood 
(1969) presented his subjects with a series of 12 phrases, each linking three 
concrete nouns and describing an imaginary scene. The subjects were instructed 
to visualize the 12 scenes without elaboration of any kind, In half the phrases, 
the three objects were represented in spatial proximity but with a minimum of 
interdependence (e.g., “mouse walking by soap toward a chain”). The other six 
phrases described imaginary scenes in which the objects were arranged into 
unified wholes (e.g., Dog wearing a helmet and chewing a watch"). Following 
presentation of a complete list, each subject was given the first noun in each 
phrase and asked to supply the other two, ©.8., given “mouse” the subject must 
supply “soap” and “chain.” The results showed that an average of 4.8 out of 6 
unified images were recalled as compared to only 3.2 out of 6 of the images in 
which the parts were merely juxtaposed. The difference was significant and again 
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supported the conclusion that figural unity is a significant determinant of the 
recall of compound visual images. Eiles (1970) similarly found that mediation 
instructions designed to encourage interactive images produced better learning 
of concrete noun pairs than did instructions that simply emphasized object 
imagery. 

A. M. Taylor, Josberger, and Prentice (1970) extended the analysis to 
“4-tuples.” Their subjects, sixth-grade children, were required to associate a 
concrete stimulus noun with three response nouns (e.g., boy with lion, banana, 
cup). A unitized-imagery group was trained to imagine one picture containing 
the imaginal referents of all four nouns doing something together. A paired- 
imagery group imagined three separate pictures, one interacting picture for each 
pairing of the stimulus noun with the three response nouns. Control groups 
engaged in rote repetition of the entire 4-tuple or of the three separate pairings. 
The results showed that imagery subjects recalled approximately three times as 
many words as the repetition controls and, consistent with the results of the 
above studies, recall tended to be best under the unitized-imagery condition, 
although its superiority to paired imagery was not statistically significant. 

Wollen (1969) demonstrated the importance of imagery organization using 
his picture-mediation procedure. Subjects were presented concrete noun pairs 
accompanied on the study trial by drawings depicting the referent objects either 
in some kind of interaction (e.g., a cigar on a piano) or side by side without 
interaction (a cigar beside a piano). On recall trials, only the stimulus noun was 
presented. The results showed that recall under the interacting picture condition 
was more than double the recall under the noninteracting condition! Subjects in 
the latter group in fact performed more poorly than those who learned the noun 
pairs without any picture mediators, which is unexpected inasmuch as others 
have simply found no difference between somewhat comparable picture media- 
tion and control conditions (e.g., Morelli, 1970). The superiority of the inter- 
acting picture-mediation condition is clear in any case, and fully consistent with 
the findings of the studies that used instructional sets to manipulate the same 
variable. 

The studies reviewed in this section indicate that, among the variables that 
have been considered meaningful, spatial organization is perhaps the most impor- 
tant feature of effective mediating images. However, it does not necessarily fol- 
low that noninteractive images are entirely devoid of mediational value. While 
such images may be no more effective than the mediating images aroused spon- 
taneously by concrete noun pairs alone under standard control conditions, both 
conditions may nonetheless produce effects that surpass a rote learning base-line, 
or one involving a relative absence of imagery, as is assumed to be the case with 
abstract noun pairs. Be that as it may, the effectiveness of imagery-mediation 
conditions is clearly enhanced by the addition of cues that suggest some kind 
of relational organization or unitization of the imaged objects. This is consistent 
with what would be expected if the mediating mechanism indeed involves a 
symbolic system that is specialized for organizing and processing spatially parallel 
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im formation. Verbal processes obviously must be involved as well, however, 
es peoirially when the imagery’set is verbally induced and the to-be-associated items 


are words. 


SUMMARY AND IMPLICATIONS 


The results of numerous studies involving imagery instructions, training 
oxa _imagery-mnemonic systems, and use of pictures as mediators completely 
validate the basic assumption behind the classical memory techniques: They can 
be <xtraordinarily powerful as memory aids. Occasional studies yielded only 
we 2 k effects, perhaps because their procedures did not adequately prevent control 
sia jects from using images spontaneously. The findings are somewhat com- 
parable in this regard to those derived from verbal-mediation studies, and there 
ar< ther points of similarity as well. Both verbal- and imagery-mediation studies 
hawe shown rate of presentation to be an important variable, in keeping with the 
vie=~~ that the discovery and utilization of mediators take some minimal amount 
of tine. Both have produced some data suggesting that mediators reduce interfer- 
emae effects. These and other possible similarities are interesting and important. 

A t least as important from our viewpoint, however, are the unique character- 
isti<>S of imaginal mediation that would enable us to distinguish it theoretically 
frc> xa verbal mediation. On this point, the above data are silent, for they involve 
nœ direct comparisons of the contributions of the two systems. Some observa- 
tiox2S strongly suggest that a spatially parallel image system is indeed involved, 
such as Bower’s finding that, when accompanied by imagery instructions, a 
sira æl e peg word can serve as a retrieval cue for several response words just as 
efF =< tively as for one. Unfortunately, we cannot be sure that verbal mediation 
ins tr uctions would not produce the same results, particularly in view of Bower 
anc Clark’s (1969) finding that subjects can recall a long series of words with 
extraordinary accuracy by weaving them into a narrative. (Conversely, of 
cOtarse, we cannot be sure that the latter involves only verbal processes, as we 
noted in Chapter 9.) The demonstration that spatial organization is an impor- 
tarat feature of mnemonic imagery suggests even more strongly that a spatially 
paral lel information-processing system plays a crucial role in the observed effects, 
but the absence of comparisons with comparable verbal mediation conditions 
leaves the relative contribution of imaginal and verbal systems indeterminate. 

“The only direct evidence that the effective process is visual imagery comes 
forna subjective reports. Both Bugelski and Bower obtained imagery descriptions 
Of ~ivwidness ratings that are quite persuasive in suggesting that the mental 
activity associated with subsequent memory performance is subjectively dis- 
mgu ished from verbal thought. The questionnaire data in Yarmey’s study also 
poña ted to imagery as the effective mediator. Nevertheless, we need more 
COAX? Encing evidence that imaginal and verbal mediators are distinct and, more 
MP © rtant, that the difference has theoretical significance. This calls for a clear 
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demonstration that the two postulated processes are functionally different, rather 
than merely being different names for a single process or for two processes that 
nonetheless are behaviorally indistinguishable in mediating learning tasks. We 
turn next to a consideration of that problem. 


11 


Distinguishing Imaginal 
and Verbal Mediators 


The evidence reviewed in the last two chapters demonstrated clearly that 
in a ginal- and verbal-mediation procedures can influence learning and memory, 
baxt the inferred mediating processes were not theoretically distinguished. The 
m an y similarities in the effects of the different procedures in fact lead us to ques- 
ti©œxa the necessity of postulating two classes of mediators. It becomes compelling 
t> cA © so only if differential effects can be demonstrated as a function of variation 
im tre empirical operations that define the two theoretical concepts. Toward that 
eraci, the present chapter focuses on evidence derived from studies in which 
ine a =inal and verbal mediators have been directly compared. 

“Thre first section provides an initial theoretical orientation in terms of variables 
thæ¢ may influence the availability and effectiveness of imaginal and verbal 
m&d iators in associative-learning tasks. This is followed in turn by discussions 
of <©~-ridence derived from mediation questionnaires, mediation instructions, and 
CO x22 parisons of pictorial and verbal material as associative mediators. The final 
secti on returns to the theoretical issues and attempts an integrative analysis of the 
™>St consistent findings reviewed in the present chapter as well as the two pre- 
celi rag ones, basing the analysis on the three functional distinctions that were 


int duced in Chapter 2. 


INITIAL THEORETICAL ORIENTATION 


Any differences in the observed effects of imaginal- and verbal-mediation 
PI'<> Se dures are potentially attributable either to the relative availability or rela- 
UV effectiveness of the underlying processes, or both, depending on the nature 
o Th © stimulus situation and demands of the task. We have already encountered 
ti <istinction in the theoretical analysis of tasks in which the functioning of 
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the two processes was indirectly inferred from the relation between item at- 
tributes and performance. Thus the analysis of séquential and nonsequential 
memory tasks (Chapter 7) was based partly on the assumption that images and 
verbal processes are differentially available as memory codes for concrete and 
abstract items, and partly on the hypothesis that they are differentially effective 
in the storage of sequential as compared to nonsequential item information, 
Similarly, the imagery theory of concreteness effects in paired-associate learning 
(Chapter 8) implies that images are effective mediators and that their avail- 
ability depends on the concreteness of the to-be-associated items, especially the 
stimulus member. The learning data were entirely consistent with the latter 
hypothesis, and comparisons with other item attributes indicated that the effects 
cannot be readily explained in terms of verbal processes alone. The evidence on 
mediator availability was indirect, however, and no conclusions could be drawn 
concerning the relative effectiveness of imaginal and verbal mediators when 
their availability is equated. The reasoning involved in the above hypotheses will 
now be extended to situations in which the availability and effectiveness of the 
two classes of mediators can be determined and compared more directly. 


Concreteness and Mediator Availability 


The imagery hypothesis together with its retrieval-cue (conceptual-peg) 
corollary can be restated to refer explicitly to the availability of images as po- 
tential mediators and extended to incorporate verbal processes, in accordance 
with the two-process theory of meaning and mediation. The hypothesis states 
that the availability of imaginal, but not verbal, mediators is related directly to 
concreteness of the to-be-associated pair. Thus images are assumed to be most 
available in the case of object- or picture-pairs, somewhat less available with 
concrete noun pairs, and least available when the pairs are abstract. Because 
the stimulus item must serve as a retrieval cue during recall trials involving a 
paired-associate procedure, the concreteness of the nominal stimulus term will 
have greater importance overall than that of the response term in determining 
the availability of imaginal mediators. The availability of verbal mediators, on 
the other hand, should not be affected by item concreteness per se, although it 
could depend on verbal-associative meaningfulness and, in the case of objects or 
pictures, verbal-referential meaning or codability. It should be noted that the 
analysis subsumes the conceptual-peg hypothesis (Chapter 8) in that any 
differential effects associated with concrete stimuli are still attributed to the 
greater image-arousing capacity of such stimuli. In addition, the mediational role 
of verbal associative processes is now made explicit, whereas it was not stated 
in the earlier conceptual-peg analysis. 


Relative Effectiveness of Imaginal and Verbal Mediators 


The above analysis provides no theoretically motivated basis for ex- 
pecting one type of mediator to be more effective than the other when they are 
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equ ally available. However, alternative hypotheses follow from the proposal 
pat the mediational functioning of images and verbal processes is related to their 
s za tial and sequential characteristics, respectively. This functional distinction 
coul di favor imagery in at least two ways. The information in imagery mediators 
ma a= Pt be more effectively chunked or unitized and therefore better retained than 
ihe sequentially organized information in verbal mediators because there would 
bæ 1<ss to remember in the case of images. If chunking is equally efficient, how- 
ever- images might still have the advantage during retrieval because parallel 
processing of multifaceted infọrmation, which associative mediators must con- 
taña. apparently proceeds more quickly than sequential processing of the same 
arxa © unt of information (Neisser, 1967). This implies that images might be 
“s e z rched” faster than verbal mediators for the relevant associative information. 
Ox = t he other hand, the mediator must also be decoded correctly, and it could be 
arsaa ed that fewer decoding errors will occur with verbal mediators because 
træ ra Sformations to and from another (nonverbal) symbolic code are not re- 
qra ix <d in order to retrieve the verbal response. The precise predictions that might 
fo 1. 1<>~ from the above hypotheses would depend on particular task characteristics, 
sac} as rate of presentation and whether or not a verbal response is involved in 
the= retention test. I will return to a more detailed consideration of these and 
ot re r possibilities following an examination of the relevant empirical findings. 
“IE he empirical implications of the availability hypothesis and the effectiveness 
iss t2<— will now be examined, initially with reference to research involving verbal 
itexaa S only and later in relation to studies involving pictorial material. We shall 
first consider evidence from postlearning questionnaire reports and then evi- 
de #2<e from studies in which the mediation processes have been experimentally 
mæra i pulated. It will be seen that the emphasis throughout is on interactions 
betwwv €en item attributes and the operations that define the type of mediator 
in\~<> I wed in the task and that both positive and negative effects are predicted 
for ix aginal and verbal mediators, depending on item concreteness in particular. 


EVIDENCE FROM MEDIATION REPORTS 


Mediator Availability 


The differential-availability hypothesis derived from the two-process 
teor >y of meaning and mediation implies that subjects will report frequent use of 
Botia images and verbal mediators to learn noun pairs in which at least the 
Stir tæ Fus member is concrete, whereas verbal mediators should predominate in 
ssi <—Zdse of abstract nouns. The results of a series of experiments are partly 
COR SË Stent with these expectations. A study by Paivio, Yuille, and Smythe (1966), 
Bw Susly cited in Chapter 8, involved a postlearning questionnaire that de- 
STEB — q mental images and verbal mediators as well as a no-mediation category. 
The a xystructions explained that various “tricks” or devices are sometimes used to 


rena 1m ber items, that these might be verbal (e.g., a phrase or rhyme connecting 
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two words) or mental images (e.g., a mental “picture” that includes the items), 
or that one might learn an association without such devices, possibly by just 
repeating pairs over and over. Examples of verbal and imaginal mediation were 
included. The 16 pairs of the list were presented on a page and beside each pair 
were the response categories VERBAL, IMAGE, and NONE. The subjects 
were asked to check the appropriate category and describe in a few words the 
device used to associate each pair. An analysis of these data using judges to 
categorize the descriptions indicated highly significant agreement between the 
categories subjects checked and the independently classified descriptions. Ac- 
cordingly, subsequent statistical analyses of the relations between item attributes 
and mediation strategies were based only on the checked categories, 

A striking pattern of relations emerged in which images were predominantly 
reported as mediators for pairs in which both stimulus and response members 
were concrete and high in rated imagery, whereas verbal mediators predominated 
in the case of pairs in which both members were abstract. Verbal-associative 
meaningfulness (m) had also been varied in the experiment, and the results 
showed that imagery-mediation reports did not differ as a function of m, but more 
verbal mediators were reported for high-m than for low-m pairs. These results 
were clearly as predicted from the hypothesis, but comparisons of stimulus and 
response variation revealed that reports of imagery mediation were affected as 
much by stimulus as by response imagery-concreteness despite the fact that 
actual learning scores were more strongly related to concreteness of the stimulus 
member (see Chapter 8). A possible explanation is that both members of each 
pair appeared on the mediation questionnaire sheet, and the concreteness of 
either member may have influenced the mediation report. This suggestion also 
raises the possibility, to be discussed again later, that the reports were entirely 
determined by the attributes of the items on that sheet, rather than by what 
actually occurred during learning. 

The study is obviously open to various criticisms. One is that only three 
learning strategies (imagery, verbal, and no mediation) were assessed, and it is 
possible that this artificially increased the negative correlation between the re- 
ports of imagery and verbal mediation for pairs—that is, checking one category 
obviously results in a zero-score for the other. To reduce the probability of one 
mediation category’s being selectively favored, the associative strategies specified 
in the questionnaire were extended in subsequent research to include rote repeti- 
tion and a general “other” category. The “other” category has been generally 
used infrequently by subjects and will not be considered here. The “no media- 
tion” reports are also relatively uninteresting theoretically, since they simply 
show a negative relation to learning scores and factors (such as item concrete- 
ness) which influence learning. Accordingly, the discussion will be restricted to 
the imaginal, verbal, and repetition strategies. 

The results of the subsequent studies are generally consistent with the two- 
process theory of associative mediation, with the modification that images and 
verbal mediators are not used equally often with concrete items. Instead, images 
apparently are more available than verbal mediators, or subjects have a prefer- 
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nce for using (or reporting) imagery, in the case of pairs in which at least the 
stimulus member is concrete and high-imagery. On the other hand, verbal 
xmediators have generally shown smaller relations to item attributes than in the 
å mitial study. These points are illustrated by the Paivio, Smythe, and Yuille (1968) 
© xperiment described earlier (Chapter 8). Subjects in that experiment learned 
one of three lists: In one, noun imagery (/) was varied on stimulus and response 
< ides while m was held constant; in another, m was similarly varied while 7 was 
<ootrolled; and in the third, imagery and m covaried. Figure 11-1 shows the 
macan number of times that imagery, verbal, and repetition strategies were re- 
orted for the four types of pairs in each list. Note that imagery was reported 
42 Ost often for pairs in which both members are high in imagery, next for high 
Z—Iow I pairs, and so on, indicating a stronger relation (confirmed by the 
statistical analysis) with stimulus Z than with response /. This pattern parallels 
thé relation of noun imagery to learning scores and is fully consistent with the 
jx agery-mediation hypothesis. The pattern is similar for the list in which J and m 
< varied. Verbal mediators and repetition showed no such pattern in either list 
and, in the case of the list in which only m was varied, none of the reported 
strategies was significantly related to meaningfulness. 


Mediator Effectiveness 


The relations between the reported use of mediators and learning scores 
wv e re also considered in the above studies and the results suggest that imagery 
vv as generally the most effective mediator. Thus Paivio et al. (1966) found that, 
~~ Fen item attributes were ignored, the overall mean number of correct recalls 
€r item for pairs that subjects reported learning by imaginal, verbal, and no 
#22 &diiators, respectively, were 3.03, 2.69, and 1.85, which differ significantly 
£xOm each other. Further comparisons indicated that imaginally mediated pairs 
were learned better than verbally mediated pairs when the noun pairs were 
SOn crete but not when they were abstract. 

“The Paivio, Smythe, and Yuille (1968) study similarly revealed that imagery 
ma & ciation was superior to verbal when each of the pairs contained at least one 
M2©rober that is high in imagery-concreteness. A correlational analysis involving 
it&rn attributes, learning scores, and frequency of reported mediators for indi- 
vic unal items over all three lists also confirmed the imagery-mediation interpreta- 
ti<onr of the differential effect of noun imagery-concreteness on the stimulus side 
>f pairs (ie., the conceptual-peg hypothesis). Since the S-R position of pairs 
haci been counterbalanced for different subgroups of subjects, mean frequencies 
Of reported learning strategies and mean learning scores could be determined 
fxr each item when it served as a stimulus member and when it served as a 
tsp onse. The intercorrelations among the data revealed that reported use of 
INR Za Leery correlated substantially with learning when the items were stimuli 
ir = 56) and less strongly (r = .39) when they were responses. The correspond- 


IM relations for reported verbal mediators and reported use of repetition were 


dearly nonsignificant. Note that the correlations involving reported imagery are 


358 IMAGERY AND VERBAL PROCESSES 


CO Imagery 
* Verbal 


GEE Repetition 


Mean Number of Pairs 
n 


L 
3h List Im 
2p 
if 
HH HL LH LL 


Pair Type 


FIGURE 11-1. Mean number of pairs for which 
imagery, verbal, and repetition Strategies were reported as 
a function of high (H) and low (L) values of stimulus and 
response imagery (List I), m (List M), and imagery and 
m covaried (List IM). From Paivio, Smythe, and Yuille 
(1968). 


slightly higher than the correlations of .50 and .22 between rated imagery (7) and 
learning scores when the items served as stimuli and as responses, respectively, 
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To summarize thus far, the availability hypothesis has been supported by the 
finding that the frequency of reported use of imagery increases with concreteness, 
especially of the stimulus member of pairs, whereas verbal mediation reports do 
not vary as a function of item concreteness. Reported imagery also correlates 
positively with learning scores, supporting the mediational interpretation of item 
imagery effects, whereas reported verbal mediators failed to show any significant 
relation to learning. Finally, learning scores are higher for pairs reportedly learned 
by imagery than they are for pairs learned by verbal mediators, at least when the 
pairs are concrete. Thus imagery mediators apparently are highly effective, per- 
haps more so than verbal mediators. 

The above data are of course entirely correlational, and the causal sequence 
therefore remains uncertain, just as we noted earlier in the discussion of natural- 
language mediators (Chapter 9). In the present instance, the relations could be 
a joint function of the instructions accompanying the mediation report sheet, the 
learning experience, and the nature of the items constituting the pairs, For ex- 
ample, the instructions for the questionnaire may have suggested to the subjects 
that they must have used some type of associative aid, and the image-arousing 
value of the items appearing on the questionnaire may then have influenced their 
choice of the imagery category just as it influenced their learning. However, such 
interpretations do not easily explain the differential patterns of relations, es- 
pecially if one takes the traditional behavioristic view that the mediational proc- 
esses involved must be entirely verbal. If this were so, why should verbal 
mediators fail to show strong relations to item attributes and learning when 
subjects have as much opportunity to report such mediators as they do imagery? 
The plausibility of the view that associations were in fact mediated by imagery is 
further enhanced by the fact that, in the Paivio, Smythe, and Yuille (1968) study, 
the correlation between reported imagery and learning scores, although reduced, 
remained significant even when the contribution of stimulus 7 was partialed out. 

Despite the remarkable relations and their consistency with theory, introspec- 
tive reports alone are unlikely to settle matters conclusively, and we turn to 
another approach that combines experimental manipulations with item attributes 
and subjective reports. 


EXPERIMENTS INVOLVING MEDIATION INSTRUCTIONS 


Instructional sets have been used in a series of studies to test deductions 
from the two-process theory. In general, the expectations were that imagery 
instructions would interact with item concreteness in such a manner as to enhance 
imaginal associations to concrete stimuli more than to abstract, with a consequent 
facilitating effect on learning when the items (or at least the stimulus members) 
are concrete but not when they are abstract. Indeed, an imagery set might be 
expected to interfere with performance in a learning situation involving abstract 
items because of the difficulty of discovering images for such pairs. No such 
interaction would be expected with verbal instructional sets, inasmuch as the 
availability of verbal mediators is theoretically independent of concreteness, 
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Latency of Mediator Discovery 


One prediction from the theory, already considered in Chapter 3, is that 
associative reaction time will be longer to abstract than to concrete stimulus 
words when the Subject is asked to indicate when an image occurs to the word, 
whereas the difference (if any) will be smaller under verbal-associative instruc- 
tions, The experimental test (Paivio, 1966) strongly supported the prediction 
(see Figure 3-1). Yuille and Paivio (1967) extended the analysis to noun pairs 
in which imagery-concreteness was varied on stimulus and response sides, and 
subjects were asked to Press a key either when they discovered an image that 
would link the members of pairs or when they discovered an appropriate verbal 
mediator (i.e, a connecting word, phrase, or sentence). The straightforward 
Prediction was that the latency of mediator discovery would vary with concrete- 
ness, especially of the stimulus noun, under imagery but not under verbal media- 
tion instructions. The results, shown in Figure 11-2, were precisely in accord 
with the prediction: Subjects took much longer to discover imaginal mediators 
for pairs with abstract stimuli than for ones with concrete stimuli, but this 
difference did not occur under a verbal-mediation set, The interaction has been 
confirmed in later Studies (Colman & Paivio, 1970; Yuille & Paivio, 1968). 

Once more the important theoretical question is whether it is necessary or 
even compelling to invoke both images and verbal mediators to explain the 
latency data, One might argue that the slow associative reactions observed under 
imagery instructions when stimuli are abstract occur simply because such in- 
structions interfere with verbal processes, resulting in a longer covert verbal 
chain. Such a view would be consistent, for example, with Glanzer and Clark’s 
(1963a) verbal-loop hypothesis, However the verbal hypothesis would be strained 
to account for the interaction of stimulus concreteness and set. Thus, in the case 
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FIGURE 11-2. Mediation la- 
tency as a function of stimulus con- 
Creteness and mediation set. From 
Yuille and Paivio (1967). 
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of mediator discovery (as in the case of associative reactions to single words; 
Chapter 3), imagery instructions did not result in longer latencies than eral 
mediation instructions when stimuli were concrete, and abstract stimuli created 
no associative difficulty under the verbal set. Difficulty was experienced only 
under the imagery set when the stimulus member, or both, were abstract. It 
seems reasonable to conclude, therefore, that the data reflect the operation of 
two processes in the manner specified by the theory. 


Mediation Sets and Learning 


The preceding studies provided data relevant only to the discovery of 
potential mediators and not their effectiveness in learning. The two-process 
hypothesis was extended to learning studies in which subjects were given instruc- 
tional sets to use verbal or imaginal mediators to learn lists of noun pairs varying 
in their semantic attributes. The straightforward predictions were that a set to 
use imagery would facilitate the learning of pairs in which at least the stimulus 
member is concrete and would hinder (or at least not facilitate) learning of 
pairs with abstract stimuli, whereas a verbal-mediation set should be equally 
effective with concrete or abstract stimuli. Moreover, the conceptual-peg hy- 
pothesis and its supporting data, together with the finding from the mediation 
report studies showing that associative learning was better for pairs reportedly 
learned by imagery than for those learned using verbal mediators, suggest that 
the imagery set should prompt better learning than the verbal set in the case of 
concrete pairs. 

Paivio and Yuille (1967) investigated the problem using a mixed list of 
noun pairs, half of which were concrete and high /, while the other half were 
abstract and low Z. One group of subjects was instructed to associate the pairs 
using nonverbal images (“mental pictures”), another group was told to use 
verbal mediators (words or phrases), and a third group was told to learn the 
pairs by repeating them over and over to themselves. The rote repetition con- 
dition was introduced in an attempt to control for the spontaneous use of medi- 
ators, so prevalent in these studies, Subjects under each condition were presented 
four alternating study and recall trials. The recall scores for each condition are 
plotted in Figure 11-3. The statistical analysis of these data revealed that both 
mediation groups performed considerably better than the rote repetition control, 
and that concrete pairs were learned better than abstract pairs. Both of these 
results simply confirm previous findings. The facilitating effect of the mediation 
instructions also tended to be greater with the concrete pairs, but the overall 
interaction was not significant. More important theoretically, there was no indi- 
cation whatever that imagery instructions were any less effective than verbal- 
mediation instructions in the case of abstract pairs, nor more effective with con- 
crete pairs, so the critical predictions were not supported. 

From these results, it appeared that the theory behind the differential pre- 
dictions might be wrong, but an alternative explanation that could save it was 
suggested by mediation report data obtained from subjects in the experiment. 
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FIGURE 11-3. Paired-associate learning over four trials for 
concrete-concrete and abstract-abstract noun pairs, under instructions 
to use imagery, verbal mediators, or rote repetition. Based on data 
from Paivio and Yuille (1967). 


Subjects given the imagery set reported using imagery to learn most of the 
concrete pairs, but relatively few of the abstract pairs. For the latter, they re- 
ported relatively more use of verbal devices or rote repetition than they did 
in the case of the concrete pairs. Conversely, images were reported relatively 
frequently even by the verbal and repetition set groups for concrete pairs, The 
generalization suggested by these reports is that associative strategies are only 
partly controlled by experimental sets and that, over trials, subjects increasingly 
revert to associative habits aroused by the semantic characteristics of the to-be- 
learned items. They may abandon the use of rote repetition generally, resorting 
to imagery in the case of concrete pairs and verbal mediators in the case of 
abstract pairs; imagery may be dropped, despite instructions to use it, when the 
pairs are abstract and do not readily arouse images; and so on. 

We investigated certain implications of the above analysis in two subsequent 
experiments. Yuille and Paivio (1968) reasoned that the tendency to change 
Strategies would be reduced by inducing a stronger set to use a particular associa- 
tive strategy. They attempted to do so utilizing a transfer paradigm. In the first 
of two stages the subject was given practice on the discovery of either verbal or 
imaginal mediators with a list of concrete noun pairs or a list of abstract noun 
pairs. A control group had practice with rote repetition. The subjects were told 
that they would later use the device to learn another list, and that the initial 
task was to provide practice at discovering mediators, Thus a pair was presented 
visually and the subject pressed a key when he had “discovered” an appropriate 
mediator, at the same time describing it, This phase duplicated the conditions of 
the earlier mediation reaction time experiment (Yuille & Paivio, 1967), and was 
used because it involved practice on mediation without an explicit set to learn. 
The second task involved paired-associate learning of one of four lists of noun 
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pairs, each consisting of a particular combination of stimulus and response 
concreteness. In one list the-pairs were concrete-concrete, in another concrete- 
abstract, and so on. Independent groups were used in a factorial design, so that 
one group practiced associative imagery on the first list and were required to use 
it subsequently to learn concrete pairs; another group transferred to abstract 
pairs on the learning task, etc. It can be seen that the tasks were designed to 
produce facilitation under some conditions and interference under others. In 
particular, it was expected that subjects who practiced imagery with concrete 
pairs and then were required to learn abstract pairs would show the greatest 
interference, while those transferring to concrete pairs would show the greatest 
positive transfer. Subjects who practiced on verbal mediation were expected to 
show positive transfer regardless of item attributes, inasmuch as such devices 
should be effective even with abstract pairs. 

The major findings were that both imaginal and verbal sets again produced 
better learning than the repetition condition, and imagery-concreteness had its 
usual potent effect, more so on the stimulus side of pairs. Set, concreteness, and 
trials interacted in such a manner that the superior recall with the mediation sets 
was clearly greater on the first trial (but not thereafter) when either the stimulus 
or response was concrete than when it was abstract. Figure 11-4 shows the 
interaction effect on the first trial for stimulus concreteness and set. The media- 
tion sets clearly produced much higher recall during the initial trial than did rote 
repetition, particularly when at least one member of each pair was concrete and 
high /, but the differential effects predicted for imaginal and verbal sets again 
failed to appear. 

Once again it seemed possible that, despite the use of a procedure that was 
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intended to induce persistent learning strategies, these learning sets were over- 
ridden by the demands of the to-be-learned items themselves. This was suggested 
by the fact that the effect of the mediation sets had disappeared by trial 3, 
whereas stimulus concreteness remained significantly effective over all four trials. 
We decided, therefore, to test directly the hypothesis that subjects change their 
learning strategies over trials in such a manner as to take advantage of the 
meaning of the items (Paivio & Yuille, 1969). We did so using a trial-by-trial 
probe of associative strategies as a function of instructional set and noun con- 
creteness, Different groups were given imagery, verbal, repetition, or standard 
paired-associate learning instructions, and subgroups within each were ques- 
tioned after one, two, or three trials concerning the method they had used to 
learn each pair. 

The results confirmed the previous findings and extended them in that the 
verbal- and imaginal-mediation sets facilitated learning in comparison with the 
standard (no set) as well as the repetition condition. Some of the expected 
changes in the pattern of reported mediators over trials also occurred. Figure 
11-5 shows that subjects given the imagery and verbal sets most often reported 
having used the corresponding type of mediator to learn the pairs, and this was 
true for all trials. In the case of the repetition set, on the other hand, rote 
repetition was frequently reported after one learning trial and then dropped 
sharply despite the fact that the two- and three-trial groups had been reminded 
after each trial to use repetition. The pattern of reports suggested that verbal 
mediators to some extent replaced repetition on the second trial, whereas imagery 
was generally favored by trial 3. 

The effects were also qualified by the item attributes. As in the Paivio, 
Smythe, and Yuille (1968) study described earlier, repetition and verbal-media- 
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____ FIGURE 11-5. Mean number of pairs for which imagery, verbal mediators, and 
repetition were reported by subjects given Imagery (I), Verbal (V), Repetition (R), or 
No (N) set, and as a function of trials, From Paivio and Yuille (1969). 
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tion reports were relatively little affected by concreteness, although verbal medi- 
ators tended to show a greater increase over trials for pairs in which both 
members were abstract than for other pair types. By contrast, imagery reports 
were strongly affected by concreteness in a manner closely resembling its effect 
on learning. Figure 11-6 shows the parallel effects on reported imagery and 
recall scores as a function of concreteness and trials. In addition to the identical 
ranking of the four types of pairs on both response measures, it can be seen that 
concrete-abstract pairs show the most striking increase over trials on each de- 
pendent variable. 

To summarize the mediation-set results thus far, they consistently point to 
imagery as a preferred and an effective mediation strategy in the case of pairs 
in which at least the stimulus is concrete and high in rated imagery, whereas 
verbal mediation is less affected by concreteness. In these respects the data 
accord with the two-process theory of associative meaning and mediation, but 
the results provide only weak support for the suggestion that subjects given an 
imagery set actually resort to verbal mediators in the case of abstract pairs. 
Such changes could actually have occurred but were not detected by the mediation 
questionnaire, Alternatively, it may be that some individuals can make effective 
use of imagery even in the case of abstract pairs. Support for such an interpreta- 
tion was obtained by MacDonald (1967) in a study of the retention of imaginal 
and verbal mediators and recall of paired associates, Subjects instructed to use 
images frequently reported the use of a concrete image to symbolize one or both 
members of abstract pairs (e.g., “boy scout” for the pair chance-deed), and the 
mnemonic effectiveness of such mediators was evidenced by high recall of the 
pair only when the mediator was correctly recalled. The suggestion also has some 
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FIGURE 11-6. Mean number of pairs for which imaginal 
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support from Wollen’s (1968) finding, described earlier, that relevant picture 
mediators were as beneficial with relatively low-imagery pairs as with high- 
imagery pairs. Still, subjects did not have to generate appropriate mediating 
images in Wollen’s experiment, and the fact remains that subjects find it more 
difficult to do so (according to the mediation latency data) when the pairs are 
abstract than when they are concrete, whereas the ease of discovering verbal 
mediators is not similarly affected by concreteness. 

A further alternative is that verbal mediators, although easily discovered, are 
relatively ineffective unless accompanied by imagery (Yuille & Paivio, 1968). 
This view is not likely to find many supporters, but it is a logical alternative that 
should not be lightly dismissed, particularly since verbal mechanisms were also 
found to be deficient as the basis of effective meaningfulness in the studies re- 
viewed in Chapter 8. I will have occasion to raise the possibility again in later 
discussions. 


The Elusive Interaction Confirmed 


That learning might be better under an imagery- than a verbal-mediation 
set when the pairs are concrete was proposed as a possible prediction from the 
two-process theory. It was strengthened by the earlier observation that recall 
scores were higher for pairs reportedly learned by imagery than for those 
learned by verbal mediation, but the mediation-set data provided no additional 
support. The reverse prediction for abstract pairs was such an obvious deduction 
from the differential mediator-availability hypothesis that it originally seemed 
almost trivial. Any triviality ended, however, with the repeated failures to confirm 
the notion. Apart from the increasing possibility that the theoretical views them- 
selves are far off target, the most probable explanation of failure remained the 
difficulty of establishing strong and persistent sets to use mediating devices that 
are incongruent with the associative processes most readily aroused by the nouns 
themselves. The problem was finally solved by a procedure that literally forced 
subjects to generate a particular kind of mediator for a given pair (Paivio & 
Foth, 1970). When instructed to use an imaginal mediator, the subjects were 
required to generate (mentally) an image incorporating both members of a pair 
and then to draw the “image” on paper, with the understanding that the quality 
of the drawing was unimportant. Under verbal-mediation instructions, they were 
similarly required to think of a mediating phrase or sentence, then write it down. 
Different groups of subjects were presented a list of 30 concrete or 30 abstract 
noun pairs, but each subject used both types of mediators, generating images to 
15 (randomly assigned) pairs and verbal mediators to the other 15 in a given 
list. This was achieved by placing a card containing the to-be-associated noun 
pair beside one of two cue cards on which appeared the words imaginal and 
verbal. Each pair was exposed for 15 seconds, and the time from the card 
exposure to the initiation of the drawing or written response was recorded. 
Following exposure to all 30 pairs, the stimuli were presented one at a time, 
and the subjects attempted to recall the responses. Because the facilitative effects 
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of both sets had been repeatedly demonstrated and interest centered on the com- 
parison of the two instructional sets, a nonmediation control group was not in- 
cluded in the study. 

Figure 11-7 shows a highly significant interaction precisely in accord with 
expectations for both concrete and abstract pairs: Imagery produced signifi- 
cantly higher recall than verbal mediation when the pairs were concrete and 
significantly inferior recall when the pairs were abstract. In addition, concrete 
pairs were generally recalled much better than abstract pairs—the usual finding 
for this variable. Two further experiments established the reliability of the rela- 
tions and the importance of the mediator production procedures for demonstrat- 
ing imagery-set inferiority with abstract pairs. 

Latency data were also obtained in the first experiment for mediator produc- 
tion and response recall. Figure 11-8 shows that the pattern of mediator latencies 
is highly similar to that obtained by Yuille and Paivio (1967), who used key- 
press latency as the criterion of mediator discovery (cf. Figure 11-2, above). 
The recall latencies for correct responses are longer on the average for abstract 
pairs than for concrete pairs. Note also that latencies are faster under the imagery 
set than under the verbal set for concrete pairs. As we shall see next, these data 
have important implications for the interpretation of the learning results, 


Differential mediator-availability as an explanation of the abstract-pair 
results The inferiority of images with abstract pairs can be attributed to the 
greater difficulty of discovering such mediators, as evidenced by significantly 
longer latencies of images than of verbal mediators (Figure 11-8), as well as 
relatively more failures to produce images, in the case of abstract pairs. More- 
over, the mean latencies of image generation correlated significantly at —.47 
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FIGURE 11-7. Percentage of 
response nouns correctly recalled as a 
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inal versus verbal mediation conditions. 
From Paivio and Foth (1970). 
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with mean recall scores for the pairs whether or not failures to produce an image 
were included in the computation of mean latency scores. Thus the longer it 
took to generate an image for a pair, the poorer the subsequent recall. A com- 
parison of mean percent recall scores for only those abstract pairs for which 
mediators were formed showed that the verbal mediation condition still tended 
to be superior to imagery, but the difference was no longer statistically significant. 
These data suggest strongly that the poorer learning of abstract pairs under 
imagery sets than verbal sets can be explained entirely in terms of differential 
availability of the two classes of mediators. 


Differential mediator-effectiveness as an explanation of the concrete pair 
results The superiority of images with concrete pairs cannot be readily ex- 
plained in terms of differential availability, however, inasmuch as the two types of 
mediators were produced equally quickly on the average (see Figure 11-8) and 
failures of mediator discovery were rare, Note, however, that concrete pairs are 
recalled more quickly in the imagery than in the verbal-mediation condition 
(Figure 11-8). Thus images indeed appear to be more effective than verbal 
mediators for response retrieval despite their equal availability on the study trial. 
These findings are consistent with an analysis in terms of another functional 
distinction, briefly proposed in the beginning of this chapter. To recapitulate in 
the present context, images may be superior because the associative information 
is stored as a spatially parallel representational unit—that is, words are trans- 
formed into object images. The formation of such images is facilitated by con- 
creteness and by experimental procedures such as the one just described. If 
the compound image is reliably reinstated by the stimulus cue on recall trials, it 
can be quickly “inspected” and decoded to yield the verbal response. On the 
other hand, verbal mediators together with the to-be-associated words must be 
Stored sequentially as a string of “mental words,” resulting in a relatively greater 
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FIGURE 11-8. Mean latencies of images and verbal mediators on 
the study trial and of responses recalled on the test trial as a function 
of ar concreteness and mediation set. Based on data in Paivio and Foth 
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memory load during storage, or longer search time and less efficient retrieval of 
the relevant response from the mediator during recall, or both. An alternative or 
additional possibility (a variant of the coding redundancy hypothesis) is that the 
imagery mnemonic increases the availability of both imaginal and verbal 
mediators during recall, whereas the verbal mediation condition primarily affects 
the availability of verbal mediators. These speculations will be elaborated further 
and compared with other possible interpretations in a theoretical section at the 
end of this chapter. 

Why did this experiment yield results consistent with the theoretical analysis 
whereas our earlier efforts failed to differentiate imaginal and verbal mediators 
clearly? The rationale behind the experiment suggests that it did so because the 
procedure effectively insured that subjects actually followed the instructional 
sets. This procedure apparently was crucial in the case of abstract pairs because 
the difference failed to occur when mediator production was not required, al- 
though the conditions were otherwise identical, On the other hand, image 
superiority occurred in a phase of the Paivio and Foth experiment even without 
mediator production. Other experiments, to be described below, have confirmed 
the latter finding. 


Further Complementary Evidence 


We can now turn to the results of other studies that provide evidence 
consistent with aspects of the two-process hypothesis, particularly when con- 
sidered in the light of the complete confirmation provided by the Paivio and Foth 
study. Wood (1967) conducted a series of experiments in which he investigated 
various factors related to the use of mnemonics, some of which have already been 
considered, Only those findings that are most relevant in the present context will 
be discussed here. As in most of the studies reviewed above, Wood found that 
the effects of imaginal- and verbal-mediation instructions did not differ, although 
both were markedly superior to a no-mnemonic control group. He also tested 
the prediction that type of set and noun concreteness would interact. Each 
subject was presented one study and recall trial with four paired-associate lists, 
comprised of the four possible stimulus-response combinations of concrete and 
abstract nouns. Half the subjects were given instructions to use bizarre imagery 
to associate the members of each pair, and half were given verbal-mediation 
instructions. From the conceptual-peg analysis (Paivio, 1965), Wood predicted 
that the difference between concrete and abstract lists should be greater under 
imagery- than under a verbal-mediation condition, the difference being specifi- 
cally manifested in superior performance on concrete (stimulus) lists under the 
imagery condition. Although Wood did not suggest this, we would also expect 
that the verbal-mediation condition would be superior to imagery with abstract 
pairs. aa 
The interaction of list type and mediation instructions failed to reach signifi- 
cance, although some crucial comparisons were in the expected direction. The 
mean recall scores for concrete-concrete, concrete-abstract, abstract-concrete, 
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and abstract-abstract pairs, respectively, were 19.92, 18.25, 16.46, and 8.62 for 
the imagery condition, and 20.58, 17.33, 17.04, and 10.42 for the verbal 
condition. As Wood points out, the imagery condition was superior (although 
not significantly so) to the verbal condition only for concrete-abstract pairs. 
Moreover, the difference between concrete-abstract and abstract-concrete pairs 
was relatively greater for the imagery group. Both of these comparisons are 
consistent with the imagery hypothesis. In addition, note that the largest differ- 
ence favoring the verbal condition occurred with abstract-abstract pairs, which 
accords with the Paivio and Foth results and the hypothesis that verbal mediators 
are more available than images for such pairs. In themselves, however, these 
nonsignificant trends in the Wood experiment are only suggestive and comparable 
generally to the results of most of the studies discussed above, in which mediation 
sets were induced solely through instructions. 

Yarmey and Csapo (1968) also tested the two-process theory of meaning 
and mediation using instructional sets. Different groups were given imagery, 
verbal, verbal-imaginal combined, or standard (no set) instructions prior to 
learning a list of concrete- or abstract-noun pairs. In addition to the instructions, 
however, the imagery set subjects were given two examples that were illustrated 
by a comical drawing showing an interaction of the objects designated by the 
nouns. The verbal-set group were shown cards with sentences containing the 
to-be-learned pairs, and the imaginal-verbal group were shown both drawings 
and sentences, The important findings were that concreteness and the mediation 
sets again facilitated recall, and that concreteness and set interacted in a manner 
partly consistent with theoretical expectations. While there were essentially no 
differences between set conditions for concrete pairs, the verbal set produced 
better recall than the imagery or control conditions with abstract pairs. 

The absence of set effects in the case of concrete pairs is perhaps explained 
by the fact that only 10 pairs were used and the task was easy for all groups. 
But why did the Yarmey and Csapo procedure produce results consistent with 
the two-process hypothesis in the case of abstract pairs while the majority of 
other studies involving instructional sets failed to do so? Perhaps the presentation 
of pictorial examples under the imagery condition was especially effective in 
inducing an imagery set, much as subject-produced drawings were in the Paivio 
and Foth experiment. Yarmey and Csapo also pointed out that the rate for 
presenting pairs (5 seconds per pair) was slower than that generally used by 
Paivio and his associates, and this might have been the important factor. How- 
ever, Yuille and Paivio (1968) and Wood (1967) used a 5-second rate without 
getting the same results as Yarmey and Csapo. It might be noted, finally, that 
Yarmey and Csapo ran single, intact groups in each of their experimental con- 
ditions, and the possibility of group sampling error cannot be ruled out as a con- 
tributing factor. Despite these uncertainties, the fact remains that their results 
for abstract pairs were consistent with predictions from the theory, and further 
supportive evidence was provided by postlearning interviews in which the sub- 
jects generally reported using verbal mediators for learning abstract pairs and 
imaginal mediators for concrete pairs. 
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An experiment by Hulicka and Grossman (1967) involved only concrete 
nouns, but it included other features that make their results interesting and 
relevant here. They compared old (mean age 74.1) and young (mean age 16.1) 
subjects on paired-associate learning of common nouns under one of three sets of 
mediational instructions, following the learning of a trial list. A control group 
was given standard instructions, One mediation group was given self-image 
instructions, in which they were asked to attempt to form an image that included 
both items of the pair. Subjects in an experimenter-image instructions group were 
provided with a word or phrase that linked the words of the pair and were in- 
structed to form an image of the scene suggested by the phrase. Subjects in a 
verbal instructions group were given the same connecting words or phrases but 
were not instructed to form images. The mediation groups were told explicitly 
that the instructions were intended to facilitate learning. The learning task con- 
sisted of a single learning and recall trial with each òf three experimental lists, 
Following the task, each subject was questioned about the technique he had used 
during learning. 

The results showed that the performance of both old and young subjects im- 
proved under mediation instructions, both with the technique alone and with the 
technique plus specific mediators. In both age groups the best performance was 
by subjects who supplied their own mediating images, confirming the superiority 
of imagery over verbal mediation and the importance of generating the mediators 
rather than having them supplied (cf. Bobrow & Bower, 1969). When no in- 
structions were given on the use of mediators, the young subjects reported much 
more frequent use of mediation techniques than did the old subjects (cf. Cane- 
strari, 1968). Instructions to make use of mediators increased their reported use 
by both groups, and under such instructions the old subjects showed relatively 
more improvement than the young subjects, 

An interesting contrast appeared in the relative use of verbal devices and 
imagery by the two groups. The older subjects reported use of verbal devices 
more frequently than did the young ones (for 26 percent as compared to 6 per- 
cent of the pairs). This finding is consistent with the developmental view of 
symbolic processes, discussed in Chapter 2, in which verbal processes were as- 
sumed to become increasingly dominant over iconic with increasing age. How- 
ever, the data also indicated that, although the old subjects reported imagery less 
frequently than the young (34 percent versus 77 percent of the pairs), both 
groups made more overall use of imaginal than verbal devices. Since the 
nouns used in the experiment apparently were relatively concrete, that finding 
is consistent with the view that imagery is the “preferred” symbolic mediator in 
the case of concrete items. d m 

A number of other experiments have also found imagery instructions to be 
superior to verbal mediation conditions with concrete items. Raser and Bartz 
(1968) compared imagery, verbal mediation (i.e., a word or letter cue), and 
standard instructions in a one-trial paired-associate task involving a 40-pair list 
comprised of pictures and concrete nouns in all possible pair combinations. A 
recognition procedure was used in the test trial. The results for the instructional 
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conditions showed that performance was best for all pair types under imagery, 
next under standard, and poorest under the verbai instructions. Bower (1969) 
reported several experiments that showed that if subjects are given linking sen- 
tences to read, their subsequent recall of concrete noun pairs is higher if they 
were told to image a visual scene compatible with the sentence than if they were 
not told to image. Although the difference was reduced, imagery subjects were 
superior even when the verbal subjects were instructed to generate their own 
linking sentences for the noun pairs (see also Bower & Winzenz, 1970). A. M. 
Taylor and Black (1969) studied the effects of imagery instructional sets and 
four conditions of grammatical connectives on children’s learning of noun pairs. 
The results showed that recall increased when imagery instructions were added 
to the sentence mediators. Rimm, Alexander, and Eiles (1969) found that 
visual imagery mediation instructions greatly facilitated learning of concrete 
noun pairs in comparison with verbal mediation (a sentence or phrase) as well 
as standard paired-associate and rote rehearsal instructions. Thus we have re- 
liable evidence that images are superior to verbal mediators with concrete pairs, 
or at least enhance learning beyond a level that can be readily explained on the 
basis of verbal processes alone. 

In an experiment concerned with pupillary dilation during the learning of 
noun paired associates, Colman and Paivio (1970) found that imagery-media- 
tion instructions produced significantly higher recall than either verbal mediation 
or standard control conditions when at least the stimulus members of the to-be- 
learned pairs were concrete. Colman has subsequently replicated the finding 
under comparable conditions, One unique feature of the Colman experiments 
deserves mention: Subjects fixated on a plus (+) sign on a ground glass screen 
in the pupillary recording apparatus while the noun pairs or stimuli were being 
presented auditorily. Perhaps the subjects were especially efficient in generating 
mediating images in this situation because it was relatively free from visual 
distractions. While completely speculative with respect to these findings, evidence 
Supporting the general point has been obtained in the following study. 


Selective perceptual interference with mnemonic processing The above 
research on mediation instructions has demonstrated convincingly that imaginal 
and verbal mediation processes are functionally distinct. It would be desirable 
also to show that mnemonic imagery does indeed involve visual processes, whereas 
verbal mediation involves an auditory-motor system, as it is theoretically as- 
sumed. Atwood (1969) recently obtained evidence in support of such a distinc- 
tion using Brooks’ (1967) method of selective interference, which was described 
previously in Chapter 5. Recall that Brooks demonstrated a conflict between 
reading verbal messages and imagining the spatial relations described by the 
messages but not between listening to the same messages and visualization. 
Atwood adapted the method to image-mediation learning, reasoning that if 
genuine visual imagery is involved, the use of such a mnemonic system should be 
disrupted by concurrent visual perception, whereas auditory perception should 
be less interfering. Conversely, a more abstract verbal learning task, which in- 
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volves the verbal system but presumably not imagery, should not be affected by 
visualization but might be interfered with instead by auditory perception because 
the verbal conceptual processes are more closely tied to the auditory system. 

Atwood tested the above hypotheses by presenting some subjects (auditory) 
with 35 phrases designating visual scenes, such as “nudist devouring a bird” 
and “pistol hanging on a chain,” which they were instructed to visualize. One 
group of these subjects was presented with the visual stimulus “1” or “2” one 
second after each phrase, Those presented with “1” were required to give the 
vocal response “2,” and vice versa. Another group received no interfering 
signals during the interphrase intervals. Immediately after presentation of the 35 
phrases, all subjects were given the first word of each phrase (e.g., “nudist”) and 
were asked to respond with the last word (“bird”). 

Other groups of subjects had the same three interference conditions, but the 
learning task consisted of 21 phrases designating abstract but meaningful rela- 
tions, such as “the intellect of Einstein was a miracle” and “the theory of Freud 
is nonsense,” Prior to the task, subjects were told to “contemplate the meaning 
of each phrase as a whole” during the interval that followed. The subjects were 
then tested for associative recall in the same manner as the imagery group. While 
this task did not explicitly require subjects to mediate verbally, it can be inter- 
preted as involving verbal mediation because of the abstractness of the to-be- 
associated words (e.g., “intellect” and “miracle”) and of the contemplation task. 

Atwood’s critical predictions were that, in the imagery mediation conditions, 
subjects presented with visual interference should have lower recall scores than 
those presented with auditory interference. The reverse would be expected for 
subjects in the abstract mediation condition. Figure 11-9 shows a significant 
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interaction that exactly confirmed both predictions. These results justify the 
conclusion that mnemonic imagery is indeed a process that involves the visual 
system whereas abstract verbal mediation implicates the auditory system. The 
generalizations made about the two symbolic systems in relation to perceptual 
and memory phenomena thus extend to associative learning tasks involving me- 
diation instructions.* 

To summarize the major findings from studies that have compared imaginal- 
and verbal-mediation instructions, the results have shown that images are much 
less available for abstract than for concrete noun pairs, but no such difference 
occurs in the case of verbal mediators. Despite the differential availability of 
the two codes as a function of concreteness, it has been unusually difficult to 
confirm the hypothesis that they are differentially effective in paired-associate 
learning as a function of variation in concreteness, apparently because subjects 
sometimes can use images effectively with abstract pairs and because they tend to 
switch to strategies that are optimally effective for particular types of items, rather 
than follow the instructional sets passively. When subjects were forced to use a 
particular strategy by having them explicitly generate imaginal mediators (draw- 
ings) or verbal mediators (sentences) for pairs, the expected interaction was 
strongly confirmed: Imagery mediation instructions produced better recall than 
verbal mediation with concrete noun pairs and inferior recall with abstract pairs. 
The latter difference appeared to be related directly to the difficulty of image 
production. The generalization that images are superior to verbal mediators with 
concrete pairs has been supported in many other experiments, and further sug- 
gestive support for the general inferiority of image instructions with abstract pairs 
has also been obtained, Finally, Atwood’s selective interference experiment 
yielded evidence consistent with the assumption that mnemonic imagery involves 
visual processes, whereas more abstract verbal-conceptual mediation “ties up” 
the auditory system. 


PICTORIAL AND VERBAL MEDIATORS 


In the last chapter we considered experiments involving pictures or ob- 
jects as associative mediators of to-be-learned verbal items. Recall, for example, 
that Wollen (1968) showed that relevant pictures enhanced recall of both 
concrete and relatively abstract noun pairs. Such findings strongly imply imagery 
mediation but, since the studies involved no comparisons of pictures and verbal 
mediators, it is impossible to determine the relative contributions of the two 


*It should be noted that Brooks (personal communication) has been unable to 
replicate Atwood’s findings in a series of attempts to do so. This does not deny the validity 
of the original hypothesis but it does suggest that the operation used by Atwood to manip- 
ulate concurrent activity may be too minimal to produce reliable effects. This important 
problem obviously needs further study. 
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symbolic systems to the effects. The problem is not entirely eliminated simply by 
comparing pictures and words as mediators, inasmuch as pictorial cues might be 
verbalized and the referents of verbal cues visualized, but such a comparison is 
at least a necessary, if not sufficient, feature of any experiment that uses this 
approach to differentiate the inferred processes. The experiments to be considered 
in this section involved such comparisons. 


Pictures versus Words as Mediators for Abstract Pairs 


G. R. Marshall (1965) experimentally compared pictures and their con- 
crete noun labels as mediators for abstract noun pairs. His procedure is of particu- 
lar interest here because the mediators in effect represented concretization of the 
to-be-learned pairs, much as in the case of the relevant picture mediators that 
Wollen (1968) used with abstract nouns. However, in addition to comparing 
verbal and pictorial mediators, Marshall employed single relevant items rather 
than pairs as mediators. Thus the picture or concrete noun mediator in each case 
bore a symbolic associative relation to the abstract pair items. For example, the 
mediator for the pair FORMULA-INNOCENCE was the word baby or a picture 
depicting a baby; for DEPTH-MYSTERY, the mediator was sea; for WEL- 
FARE-SUCCESS, money, and so on. 

Subjects in the picture-mediation condition of Marshall’s experiment were 
shown the word pairs, 16 in all, printed on cards with a drawing of the mediating 
item between the nouns, as in the example shown in Figure 11-10. The concrete- 
noun mediation group saw the same pairs with the nouns corresponding to the 
pictures printed between the abstract nouns in lower-case letters. Two additional 
groups were controls, one receiving the pairs without mediators, the other with 
the stimulus and response words randomly paired. On test trials, only the ab- 
stract stimulus noun was presented in all conditions. The results over five trials 
are depicted in Figure 11-11, which shows an interaction of learning conditions 
and trials, so that the picture-mediation condition was superior to the others 
after a few trials. These recall data suggest that the more concrete (pictorial) 
mediators led to greater facilitation. More intrusion errors occurred in the 
concrete-noun than in the picture-mediation condition, however, suggesting 
that the picture-concrete noun difference may have been due to an associative 
interference effect in the case of the concrete nouns. Nevertheless, the concrete 
nouns also generally facilitated learning relative to the no-mediator control group, 
so that the intrusion errors do not reflect absolute interference. The results also 
suggest that subjects may have been able to discover mediators more readily for 
the experimental word pairs alone than for the re-paired controls, since learning 
was superior for the former. The study merits systematic replication in order to 
clarify the source of the differential effects and also to extend the design to 
include variation in the concreteness of the to-be-learned items. As it stands, 
Marshall’s study (like Wollen’s) indicates that concrete images can serve as 
effective mediators even for abstract noun pairs when the mediators are provided 
by the experimenter and the discovery problem is thereby circumvented, 
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Pictorial and Verbal Compounds as Contextual Cues 


Other studies have varied the nature and complexity of pictorial and 
verbal compounds, which incorporate the to-be-learned pair units along with 
contextual cues that bring the pair into a meaningful relationship. The important 
question again is to determine the extent to which the effects of such visual and 
verbal elaboration are mediated by visual imagery as compared to verbal proc- 
esses. Evidence on aspects of the problem appeared in a study by Epstein, Rock, 
and Zuckerman (1960), already discussed in Chapter 8. Recall that pictorially 
represented object pairs, such as those shown in Figure 11-12, in which each 
pair formed a meaningful unit (e.g., a hand in a bowl), were easier to learn 
than pairs in which the members are presented as separate units (a hand beside 
a bowl). The meaningful units apparently contained additional relational in- 
formation that served somehow to link the components together in memory more 
effectively than did the separate presentation of the components. This feature of 
the experiment has its analogue in the comparisons of interactive and noninter- 
active images in the last chapter. Another aspect of the Epstein et al. study showed 
that pairs of nouns were learned more readily as parts of a three-word phrase in 
which the middle word was an intelligible connective (e.g., lamp in bottle) than 
when the middle word did not reasonably connect the members of a pair (e.g., 
lamp how bottle). The former was also learned better than the same pairs with- 
out connectives (lamp-bottle) and better than grammatical phrases that did not 
form good “conceptual units” (e.g., lamp or bottle). The verbal conditions in- 
cluded three different “verbal compounds,” and the findings indicated that learn- 
ing was facilitated most when the compound depicts an interaction that would be 


378 IMAGERY AND VERBAL PROCESSES 


19 & 
AGE op 


Traditional PA Unit Presentation 


FIGURE 11-12. Examples of picture pairs presented according to 
traditional paired-associate and unit presentation methods. From Epstein, 
Rock, and Zuckerman (1960). 


meaningful at a concrete (object) level, Suggesting that the effect could be in- 
terpreted in terms of verbally evoked imagery, although the separate contributions 
of imagery and of verbal symbolic processes cannot be teased apart on the basis 
of these data. It can be concluded generally, however, that representations that 
Suggest organization or interaction of the units, whether the organization is sug- 
gested verbally or pictorially, are better learned than unorganized units. 

Other investigators have compared the effects of sentences and pictorial rep- 
Tesentations as contextual cues in paired-associate learning, using procedures 
similar to those used by Epstein et al. but in which the mediational function of 
the cues is more apparent. Thus Davidson (1964) investigated children’s paired- 
associate learning using picture pairs as the to-be-learned items and a recognition 
Procedure for test trials, He compared five conditions, including (a) the pic- 
tured pairs alone; (b) the pairs plus their spoken names; (c) the pairs plus 
preposition phrases (e.g., chair under shoe); (d) the pairs plus nine-word 
sentences (e.g., the chair doesn’t look large under the shoe); and (e) the sen- 
tence together with the pair pictured as described by the sentence, e.g., a large 
shoe was shown resting across the arms of a chair. The results showed that 
learning was much better under the last three mediational conditions than for 
picture pairs alone or the naming condition. Moreover, the prepositional link 
was as effective a mediator as the interactive pictures together with the descrip- 
tive sentence. In a similar study, Davidson and Adams (in press) found that 
associative learning was facilitated by both pictorial interaction and prepositional 
connectives, but the latter appeared to be somewhat more effective than the 
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former. They concluded that verbalization is the preferred symbolic process in 
young children—a conclusion that is supported by some studies described below 
but not by others. 

Reese (1965) investigated the effects of visualization and verbalization of 
interactions between pictorially represented stimulus and response items, also 
using children as subjects. The pictures were on cards, The stimulus cards 
depicted familiar animals (Cat, Rabbit, etc.). The response cards were either 
“unit-response” cards, depicting everyday objects (Umbrella, Scissors, etc.), or 
“compound-response” cards, which depicted interactions between the stimulus 
and response items (e.g., a cat carrying an umbrella). In the learning task, the 
response items were presented verbally as well as pictorially, Two groups of 
subjects, one presented the unit-response cards and the other the compound- 
response cards, were given verbal descriptions of the interactions between items 
(“verbal compounds”), e.g., “cat carrying an umbrella.” Another two groups 
were given only the names of the response items. The results showed that verbal 
compounds and visual compounds were equally effective, and both facilitated 
associative learning. Reese considered three possible interpretations: that verbal 
context and visual imagery are equally effective, that the subjects visualized the 
heard descriptions, or that they verbalized descriptions of the seen interactions. 
Although Reese recognized that the available data did not permit a clear choice 
among the alternatives, he tended to favor a verbal explanation. More recently, 
however, he has proposed an explanation in terms of integrated imagery and 
contextual meaning (Reese, 1970), which will be discussed in more detail later. 

Milgram (1967) conducted a study similar to Reese’s in design and purpose, 
but with certain modifications, such as an increase in the number of subjects, an 
extension of the age range to include younger and older children, increasing the 
list length with age, etc. Experimental subjects learned a list of picture pairs 
under either a verbal context or a visual-compound condition. The verbal- 
context groups repeated a sentence presented by the experimenter that described 
an interaction between the members of pairs. Thus “The cap was on the book” 
accompanied the picture pair book-cap. The visual-compound subjects were 
shown a series of special cards in which the stimulus and response members were 
depicted as interacting in a manner corresponding to the equivalent verbal de- 
scription. Control groups learned without the additional cues. The results again 
showed that both verbal and visual contexts produced faster learning than the 
control condition, In addition, however, the verbal condition tended to be con- 
sistently superior to the visual, the difference being significant with four-year-old 
children, From these results and postexperimental interview data, Milgram con- 
cluded that children are more likely to give covert verbal descriptions to visual 
(pictorial) presentations than covert visualizing responses to verbal presentations. 

Milgram’s generalization can be questioned on several grounds. The post- 
experimental interviews were interpreted by judges who based their inferences 
concerning the use of verbal or imaginal mediators on what the children said. 
As we have repeatedly noted, it is not clear whether such verbalizations reflect 
verbal thought or imagery even when the verbal description corresponds to a 
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“sentence.” Additional reasons for questioning an exclusively verbal interpreta- 
tion are suggested by a consideration of the procedures used by both Reese and 
Milgram, as well as by Davidson. All subjects in their experiments were pre- 
sented the to-be-learned pairs pictorially; what was varied was the nature of the 
contextual cues that accompanied the pictures. Thus no condition was included 
in which the pairs themselves were presented only verbally. This is an important 
omission, since we know from studies described in the last chapter that picture 
pairs are easier to learn than word pairs, even for children (e.g., Dilley & 
Paivio, 1968). The latter finding in itself seems to preclude an interpretation 
solely in terms of verbal mechanisms, but it would be interesting to know in 
addition how the effect is influenced by verbal and visual elaboration. 

A further point concerns the distinction between the stimulus (retrieval cue) 
and response functions of items in a paired-associates task, and the encoding 
and decoding stages presumed to be involved in learning the pairs in the Reese 
and Milgram experiments. Milgram’s verbal interpretation may indeed apply 
to the response decoding involved in recall but not necessarily to the encoding 
(mediator-formation) stage. The children in Milgram’s study may have found 
pairs easier to learn when a sentence context was used during their presentation 
for the same reason that children in the Dilley and Paivio (1968) study found 
picture-word pairs easier to learn than picture-picture pairs. In each case, verbal 
presentation of the response term facilitated subsequent retrieval of the verbal 
response, but imagery may have been involved as a major factor during storage. 
Alternative interpretations are possible, however, and these will be considered 
later. 

Some of the above problems were taken into account by William Rohwer and 
his collaborators at the University of California, Berkeley, in an interesting 
series of experiments in which the nature of the verbal contexts and visual 
compounds was systematically varied (for a recent summary, see Rohwer, 1970). 
The studies grew out of the observation, mentioned earlier in connection with 
verbal mediation, that children found it easier to learn pairs of nouns in the 
context of a short sentence in which they are connected by a verb (e.g., the 
DOG closes the GATE) than when presented in the context of a phrase in 
which they are connected by a preposition (the DOG on the GATE) or a con- 
junction (the DOG and the GATE) or when presented alone (DOG-GATE). 
Although some recent studies have failed to obtain the effect (Levin, in press; 
Davidson, Schwenn, & Adams, 1970; Yuille & Pritchard, 1969), it has occurred 
So consistently in Rohwer’s studies that it needs explaining. Possible explanations 
that were considered included: less intralist similarity (hence less interference) 
among sets of verb strings; greater response predictability in the case of verb 
Strings; superior recallability of verb strings as units; and the fact that the verbs 
used in Rohwer’s experiments generally implied some kind of overt action. 
Each of these hypotheses could be rejected on the basis of experiments designed 
to test them (e.g., Rohwer & Lynch, 1966, 1967). A more recent interpretation 
(Suzuki & Rohwer, 1968), based on the theory of transformational generative 
grammar, is that verb strings link the nouns more closely in the underlying deep 
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structures of the respective sentences than do other types of connectives (see 
Chapter 12 for explanation of the deep-structure concept). 

Particularly interesting here is the further hypothesis that verb strings produce 
most rapid learning because they arouse the most effective visual images of the 
objects by the nouns. To assess the contributions of verbal and visual components 
of the mediating process, Rohwer and his collaborators combined verbal and 
pictorial modes of pair presentation along with variation in the type of contextual 
sentence that accompanied each pair. In one experiment (Rohwer, Lynch, 
Levin, & Suzuki, 1967), third- and sixth-grade children learned a list of 24 pairs 
by the study-test method. The pairs were presented either as pictures of objects 
or as the printed names of the objects. As each pair was presented, the experi- 
menter uttered the names of the objects or the names connected by one of the 
three types of connecting phrases, i.e., conjunction, preposition, or verb. The 
results showed that learning was much more efficient with picture pairs than with 
word pairs, confirming the findings from other studies that we have considered 
earlier, In addition, verb connectives facilitated learning of both word pairs and 
picture pairs. As stated above, the superiority of pictures over words is sufficient 
to rule out a purely verbal explanation of the learning of picture pairs, but the 
additional contribution of the verb connective is not thereby explained. 

Another experiment by Rohwer, Lynch, Suzuki, and Levin (1967) extended 
the pictorial depiction mode to include motion picture analogues of the different 
types of phrases. Thus, in a “coincidental” depiction condition, the two objects 
in each pair simply appeared side by side, corresponding to the conjunction 
phrase; in a “locational” condition, the two objects were oriented spatially in a 
manner consistent with the corresponding prepositional phrase; and in an “ac- 
tional” condition, the objects were depicted in an actional sequence correspond- 
ing to the verb phrase (e.g., for the sentence “The DOG closes the GATE,” the 
film sequence depicted a toy dog walking to a gate and closing it). The experi- 
ment involved the learning of 24 paired associates by children from grades one, 
three, and six. The learning was by the study-test method, with the to-be-learned 
items being presented only pictorially. During the study trial, the pairs appeared 
in one of the three depiction modes described above, accompanied by one of 
four types of verbal description (naming, conjunction string, preposition string, 
or verb string). On test trials, the experimenter named each stimulus object as 
it appeared on the screen, and the subject attempted to recall the name of the 
missing associate. 

The results indicated that both the pictorial and the verbal factors affected 
performance, In the case of the depiction variable, learning was best with action 
pictures, next best with locational pictures, and poorest with coincidental pic- 
tures. The verbalization main effect was such that only verb phrases facilitated 
learning; conjunction, preposition, and control conditions did not differ. More- 
over, the superiority of the verb phrase over the control condition occurred 
mainly within the coincidental picture condition. The results for the control 
(naming) condition alone showed that locational and action pictures produced 
equivalent learning and both were superior to the coincidental condition. The 
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latter result, it may be noted, parallels and extends the Epstein et al. (1960) 
finding that a picture pair that makes a “good conceptual unit” is easier to learn 
than a pair in which the members simply appear side by side, and the finding 
that interactive images are better mediators than noninteractive ones (Chapter 
10). 

When considered together, Rohwer’s experiments show an orderly increase 
in associative learning as the paired items progressed from nouns to Stationary 
(object) pictures to motion pictures. This aspect of the findings can also be 
viewed as an extension of the effect of the abstract-concrete dimension, That is, 
motion pictures of objects can be interpreted as more representative of objective 
reality than still pictures and they are apparently most effective in promoting 
associative learning of the depicted items, The fact that this was generally true 
even in the absence of verbalization other than naming is particularly indicative 
of the potency of visual imagery. Verb phrases also improved recall, although 
only in the coincidental depiction condition. As Rohwer et al, point out, these 
data do not indicate that verbal processes are primary, otherwise more facilitation 
should have been produced by the verbalization than the pictorial depiction 
factor, which was not the case. They also suggest that an explanation in terms of 
“covert pictorial processes,” i.e., imagery, is insufficient to account for all of the 
data. Both processes must be involved, and alternative interpretations of their 
mode of operation have been proposed in relation to age trends in the data. 


Age Trends in the Effects of Picture Depiction and 
Verbal Contexts 


Evidence from the studies discussed above suggest a developmental trend, 
so that pictures showing interactions of the pair members are as facilitative as 
sentences for older children. With younger children, however, verbalization tends 
to be superior to the picture compounds. The superiority was significant in 
Milgram’s (1967) experiment for children aged four, but not seven or nine. It 
appeared as a nonsignificant trend in Reese’s (1965) study and was significant 
in post hoc comparisons in Rohwer’s experiments (see Reese, 1970; Rohwer, 
1970). Recall, too, that Dilley and Paivio (1968) found that young children 
experienced difficulty with pictures as response items, although they were bene- 
ficial as stimuli. 

The age trends have been interpreted in somewhat different ways. Dilley 
and Paivio (1968; see also Paivio, 1970b) suggested that young children may be 
able to encode pictures in terms of visual imagery, but they have difficulty in 
decoding such images to yield the appropriate verbal response on the test trial. 
The hypothesized difficulty is in the transformation from visual imagery to a 
verbal mediating process during retrieval. This interpretation is supported to 
some extent by the finding that preschool children remember pictures better 
than words in a recognition memory task that does not require a verbal response 
(Corsini, Jacobus, & Leonard, 1969). However, a similar study involving paired- 
associate learning would provide a more direct test of the hypothesis (cf. David- 
son & Adams, in press). 
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Rohwer’s (1970) preferred interpretation similarly emphasizes developmental 
changes in both processes, but with a subtle difference: He suggests that the 
capacity for deriving full benefit from action imagery develops later than the 
capacity to benefit from analogous verbal elaboration. This change may involve 
growth in the child’s ability to store an appropriate verbal tag along with the 
action imagery. Thus the emphasis in Rohwer’s analysis is on what is stored 
during input (cf. Tulving & Osler, 1968). Note that both Dilley and Paivio’s 
and Rohwer’s explanations imply that the availability of both symbolic codes at 
some stage during the storage-retrieval sequence is important to performance. 
In this respect, both are consistent with a two-process approach to meaning and 
mediation, but they add a developmental dimension to the analysis: The avail- 
ability of the symbolic memory codes is related to the age of the subject. 

After considering a number of alternative hypotheses, Reese (1970) proposed 
a view based on an analysis of reading recently presented by Bugelski (1969; 
see Chapter 13 for a more complete discussion of Bugelski’s views). Reese’s 
argument essentially is that imagery was not effectively aroused at the younger 
ages in the above studies because the pictures used were devoid of details. The 
young child in effect fails to “read” the materials in the sense that, although the 
stimulus and response items may arouse images, they arouse no imagery. The 
child may notice the pair elements, but the picture as a whole arouses no mean- 
ing, whereas sentences do arouse the requisite imagery because the salient ele- 
ments and their interactions are explicitly named. The sentence has contextual 
meaning given by imagery. 

One implication of Reese’s analysis is that detailed pictures should be easier 
to learn than less detailed ones. In apparent disagreement with this view, Wicker 
(1970b) found no difference in the effectiveness of color photographs and 
simple line drawings as stimuli in paired-associate learning, nor did Paivio, 
Rogers, and Smythe (1968) find any facilitation in free recall from adding color 
to line drawings. However, both of these experiments involved university stu- 
dents as subjects, so the findings are not directly applicable to children of the age 
that Reese considered. The Iscoe and Semler (1964) finding that children 
(particularly retarded children) whose mental age averaged about 612 years 
learned object pairs more easily than picture pairs (see Chapter 8) is consistent 
with Reese’s theory. However, the problem obviously requires more decisive 
research of a basic nature, beginning, perhaps, with studies designed to reveal 
how people of different ages actually do interpret or decode pictorial informa- 
tion, and how their understanding is affected by such characteristics as the 
amount of detail in the pictures (for a relevant discussion, see Kolers, 1969). 

The theoretical views discussed in this section are not necessarily incompatible 
alternatives, although they differ in their specific emphasis. The common feature 
in each interpretation is the assumption that relevant associative processes are 
less likely to be aroused in younger children than in older ones by pictorial 
material. This can be rephrased, as above, to state that the processes are less 
available in the case of the younger subjects. The reference is to the differential 
availability of verbal processes (during storage or retrieval) in Rohwer's and 
Paivio’s analyses, and effective visual imagery in Reese’s. Interestingly, Reese’s 
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suggestion is that sentences more effectively arouse action imagery in young 
children than do drawings depicting the same interactions. This means, in a 
sense, that, for them, the sentences are more concrete than the drawings! The 
precise implications of these views remain to be investigated. 


THEORETICAL ANALYSIS OF IMAGINAL AND 
VERBAL MEDIATION 


Although factual information is lacking on many specific issues regarding 
the effects of the two types of mediators, we can conclude from the available 
evidence not only that both images and verbal mediators greatly enhance learn- 
ing relative to appropriate control conditions but that they are sometimes 
differentially effective. Some tentative interpretations will now be considered in 
which the emphasis is on various principles and features of the dual coding 
theory that have been discussed throughout this and the preceding chapters. 
Interest centers on the differential effects of the two mediating systems, but it 
will be helpful first to review general principles relevant to both. 


Motivation 


It has sometimes been suggested that mnemonic instructions in particular 
might be effective simply because they increase the subject’s motivation to learn. 
This suggestion can be disposed of quickly. It is difficult on the face of it to see 
how the addition of an imagery component to the already elaborate one-bun, two- 
shoe instructions, for example, can enhance motivation enough to account for 
the dramatic effect that this feature has on recall (Paivio, 1968b). A second 
objection is that motivation or interest simply cannot explain the differential 
effects of imaginal and verbal mediators in some tasks. In the Paivio and Foth 
(1970) study, for example, one would have to argue that imagery instructions 
were more motivating than verbal in the case of concrete pairs but less so with 
abstract pairs. Finally, the interpretation cannot easily handle incidental-inten- 
tional task comparisons, In a study mentioned earlier, Bower (1969) had one 
group of subjects rate the vividness of imaginal scenes suggested by concrete 
noun pairs. Intentional subjects did so as well but were also told that they had to 
remember the pairs. Subsequent cued recall did not differ for the two groups, 
and both were greatly superior to comparable control subjects in another experi- 
ment. These considerations suffice to rule out motivation as a sufficient explana- 
tion of mediator effectiveness and it will not be discussed further. 


Transfer and the Assimilation of Items into Higher-Order 
Cognitive Structures 


The most common general interpretation of mediator effectiveness, ex- 
pressed in various ways since Reed’s (1918a, 1918b, 1918c) analysis, is in terms 
of transfer: The use of mediators essentially involves the application of informa- 
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tion in long-term memory storage to the learning of new response units or new 
associations. Unmediated rote learning may be relevant primarily to the original 
development of these long-term memories, which correspond theoretically to the 
symbolic representations and associations that define representational, referential, 
and associative meaning (see Chapter 3). The establishment of such meaning 
presumably is a slow process in which frequency is the key variable (cf, Hebb’s 
analysis of early learning and the growth of cell assemblies, 1949), In a later 
memory task involving familiar units, rote rehearsal would contribute little to 
the availability of a representational process that is already well established, It 
would contribute to the growth of an association between two familiar units, as 
in chunking or unitization, but this would also be a relatively slow process if 
restricted to rote rehearsal because the integrative process is gradual, In addi- 
tion, rote rehearsal keeps the subject in a verbal mode related only to the to-be- 
remembered items, possibly resulting in interference from already established 
associations between the individual units and other (extraexperimental) items. 
These suggestions might explain why rote learning may be slow but not why 
mediators speed up the process. 

When a subject uses mediators, he is taking advantage of the pre-established 
representations or associative habits to construct a more meaningful (and there- 
fore more available) unit or relationship between units. The process of generat- 
ing or discovering such higher-order mediating structures corresponds to the 
“effort after meaning” emphasized by Bartlett (1932). In the case of paired- 
associate learning, the mediated relation may involve associative chaining, so 
that, on recall trials, the stimulus term evokes the mediator, which in turn 
serves as the retrieval cue for associative arousal of the response. Alternatively, 
the relation can be viewed as a single integrated structure. This structure might 
be a sequentially organized pattern in which unrelated verbal items are in- 
corporated into the meaningful context of a phrase or a sentence, or the items 
might be transformed into a spatially integrated visual image. In the case of a 
verbal pattern, recall could be redintegrative (cf. L. M. Horowitz & Prytulak, 
1969), so that the stimulus redintegrates the entire mediating structure, including 
the stimulus member itself, as well as the nominal response unit, Since images 
would ordinarily be nonverbal, associatively aroused by the stimulus and re- 
quiring decoding to produce the response (the exception would be an image 
that incorporates visual representatives of the words themselves ), the process 
would be redintegrative only in the sense that the compound image may be 
re-evoked as a unit by the stimulus word, rather than as two successive images. 


The problem of response selection Redintegration in a strict sense im- 
plies only that a minimum of selection may be required in order to produce the 
response because the mediator itself specifies the response. Even in the case of 
verbal mediation, however, redintegration may be incomplete—the sentence 
frame may be evoked by the stimulus, but the response may be missing, in which 
case response selection is a problem because the mediator might generate alterna- 
tive responses, only one of which is correct. This would also be true in the case 
of imagery mediation, as when concrete noun responses have synonyms that 
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could be mediated by the same response-term image. For example, the image 
of an adult female may generate “lady” or “woman” as a response (for evidence 
that such confusions occur, see Chapter 13). How does the individual select a 
particular response on the basis of the verbal or nonverbal mediator? One pos- 
sibility is that a recoding rule is stored along with the mediator, as Prytulak 
(1969) suggested, in which case the difficulty of response retrieval would depend 
on the extent to which the redintegrated portion of the mediator provides cues to 
the appropriate rule. Alternatively, decoding might involve a “search” process 
in which the subject associatively generates implicit verbal responses to the 
image or the verbal context and then selects one response on the basis of a rec- 
ognition memory process, perhaps taking advantage of temporal information, 
or “time-tags,” to discriminate between the correct (recent) alternative and 
others in long-term storage (cf. Yntema & Trask, 1963). An effective mediator 
would be one that minimizes the number of response alternatives. Thus, if the 
original pair was house-woman, a mediating image of a house with an adult 
female in the doorway would effectively restrict the number of alternative re- 
sponses to the retrieval cue house, as would the analogous sentence mediator. 
The probability of recognizing the correct implicit response would thus be en- 
hanced, just as reducing the number of alternatives in an explicit recognition 
memory task increases recognition scores. 


Nonassociative tasks In the case of such tasks as free recall and the 
Peterson and Peterson short-term memory task, mediators might facilitate recall 
simply by providing a more meaningful and memorable contextual unit that, if 
recalled, could function as an implicit retrieval cue for the to-be-remembered 
unit much as in mediator-to-response decoding in the paired-associate learning 
task. Alternatively, mediators might enhance recall by increasing redundancy, 
i.e., by providing an additional memory code for a given item. The latter sug- 
gestion involves the same general principle as the dual coding interpretation of 
picture and concrete word superiority over abstract words in free recall and 
other nonsequential memory tasks (Chapter 7), with the addition that allowance 
is made for the arousal of the second code by instructional sets or other priming 
techniques. Thirdly, mediators may enhance the organization of the to-be-re- 
membered items into higher-order units or chunks, thereby facilitating recall. 


Functional Distinctions and the Differential Effects of 
Images and Verbal Mediators 


The differential effects of the two classes of mediators can be analyzed in 
terms of the concrete-abstract, parallel-sequential, and static-dynamic functional 
distinctions between the two systems (see Chapter 2), 


Concreteness-abstractness and the functional availability of the two sym- 
bolic systems It was concluded earlier that the inferiority of imagery with 
abstract noun pairs in the Paivio and Foth ( 1970) experiment can be adequately 
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explained in terms of the concrete-abstract functional distinction: It is simply 
more difficult for the subject to discover, or generate, images (as compared to 
verbal mediators) for such pairs. This interpretation was supported by the 
finding that the recall difference was essentially eliminated when we considered 
only those pairs for which subjects had been able to generate a mediator during 
the study trial, Other studies in which image mediators (i.e., pictures) were pro- 
vided by the experimenter showed that such mediators were effective even with 
abstract pairs. Thus the difficulty appears to be in the discovery and not the 
utilization of images for such pairs. On the other hand, numerous experiments 
have shown that imagery is more effective than verbal mediation with concrete 
noun pairs, and this difference cannot be explained in terms of any differential 
availability of the two types of mediators. Image instructions have also pro- 
duced better learning than verbal instructions in the case of picture pairs. What 
especially requires interpretation, then, is the general superiority of imaginal 
over verbal mediators in learning when both are equally available. 


Parallel versus sequential processing This functional distinction provides 
a partial explanation of the apparent superiority of imagery. It has been re- 
peatedly suggested that spatial integration is what makes imagery uniquely 
effective as a mnemonic aid. This was discussed in some detail at the end of 
the last chapter in relation to Kéhler’s organizational interpretation of associative 
learning, the conceptual-peg hypothesis, and in particular the consistent finding 
that relational organization or figural unity is an important determinant of the 
effectiveness of imagery mediators. The point came up again in this chapter 
when we compared the effects of different kinds of pictorial and syntactical 
contextual cues in associative learning. 

Such studies demonstrate the importance of meaningful spatial organization 
in mnemonic imagery, but they do not in themselves explain why such images 
should lead to better recall than analogous verbal mediators, which also provide 
an integrated context. The answer may be that the difference in the type of 
organization provided by the two systems is correlated with differences in ease 
of information processing. In the case of integrated images, the associative 
information is stored in parallel. Assuming that the stimulus term functions as 
an effective retrieval cue for the entire compound on recall trials, the image can 
be quickly scanned and decoded to yield the verbal response. On the other 
hand, verbal mediators, together with the to-be-associated words, must be stored 
sequentially, which could mean that memory load during storage is greater than 
in the case of imagery, or that redintegration of the sequential verbal mediator 
takes longer and is more subject to error than image redintegration during recall. 
Some support for the latter interpretation was obtained by Paivio and Foth 
(1970), who found that the latency of recall of the response word in concrete 
pairs was longer under verbal mediation than imagery conditions, although the 
latency of mediator discovery during the study trial did not differ under the 
two sets. : 

The visual-spatial characteristics of imagery may also contribute more than 
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verbal mediators to the distinctiveness or discriminability of the stimulus word 
and hence to response recall. This possibility was discussed in Chapter 8 in re- 
lation to the effects of stimulus abstractness-concreteness, but no evidence on 
the relative contributions of imaginal and verbal mediators to stimulus distinc- 
tiveness appears to be available at present. Another version of this hypothesis 
is that imagery contributes more than verbal mediation to differentiation between 
pairs rather than between stimulus members alone, but again no direct evidence 
is available. 


Static versus dynamic functioning Finally, the superiority of imagery 
may depend not only on its capacity to represent information spatially but also 
on its transformability, as discussed in Chapter 2 in relation to the static-dynamic 
functional distinction. Imagery provides an efficient mechanism for the symbolic 
transformations and “flights” of thought involved in mediation, presumably 
because of the motor component of imagery. The property may explain the 
effectiveness in paired-associate learning of action pictures relative to static 
representations as contextual cues, of sentences with verb connectives rather 
than conjunctions, and of instructions to generate interactive images. In each 
case, the mediation technique primes the generation of dynamic images that 
effectively bring the to-be-associated units into a meaningful integrated rela- 
tionship. 


Interaction of imaginal and Verbal Systems 


The intent of the preceding discussion must not be misunderstood. Al- 
though the emphasis is on the differential properties of imaginal and verbal 
processes and their contributions to memory, it is likely that the two systems 
interact continually in tasks that are assumed to involve imagery. Where the 
learning task involves concrete nouns, for example, any use of mediating imagery 
obviously requires word-to-image coding during input and vice versa during re- 
call. Moreover, it is likely that in many instances the generation of an imaginal 
mediator might be on the basis of a sentence or phrase first aroused by the to-be- 
learned items. This is most apparent in studies (e.g., Hulicka & Grossman, 1967) 
in which a connecting sentence is presented to both verbal- and imagery-medi- 
ation groups, but only the latter are asked to image the interaction suggested by 
the sentence. The differential effects obtained under such conditions are still 
attributable to the imagery component, but this does not necessarily mean that 
imagery mediation alone is more effective than verbal mediation alone. What 
the evidence does permit us to infer is that imagery enhances memory even for 
verbal units beyond a level that can be explained on the basis of verbal process 
alone. The effect might indeed be attributable to the functional differences be- 
tween the two systems, but it is equally likely that it reflects their interaction. 
The image system may contribute flexibility and speed to the transformations 
involved in mediated learning, whereas the logical verbal system keeps the 
transformations on track, i.e., relevant to the learning task and the items in- 
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volved in it. A further implication is that any superiority observed under imagery 
mnemonic conditions may result from the addition of imagery to a verbal base- 
line laid down during the subject's initial representational or associative reactions 
to the to-be-learned items, i.e., two mediational systems are potentially available 
rather than one, Verbal mediation conditions may be more likely to restrict the 
subject to the verbal system alone. Such an interpretation is analogous to the 
information redundancy explanation of concreteness effects, as discussed in 
Chapter 7. These suggestions are consistent with the two-process theory and 
with much of the data reviewed in this chapter, although at the moment they 
remain speculative and in need of more adequate empirical investigation. 


SUMMARY 


The following summarizes the more important general conclusions, 
interpretations, and the theoretical issues arising from the mediation research 
reported in this chapter and the last two. 


1. Associative strategies, coding or transformation of items, and so 
on, are the rule rather than the exception in verbal learning situations, at least 
for normal adult subjects. In fact, special procedures are necessary to override 
strong associative habits in order to study “unmediated” learning, An obvious 
implication is that rote learning is a misnomer for much of the research that 
has been conducted under that name. This does not mean, of course, that such 
research is without value, but it does mean that an important source of variability 
has often been uncontrolled and that the theoretical interpretations arising from 
such studies are gross oversimplifications at best. 

2. The relation of mediation processes to task difficulty arising from 
the nature of the to-be-learned material is a complex one. Reed’s (1918b) 
analysis, supported by his own findings and by occasional ones since then, is 
that associative aids are used during the initial stages of associative learning, 
when the task is difficult. As training progresses, mediators drop out. On the 
other hand, a number of studies show that mediators are more often reported 
when meaningfulness (in the general sense) is high rather than low. The 
apparent paradox is easily resolved by differentiating between availability and 
usefulness of mediators: They are readily available when task meaningfulness is 
high, but they are particularly useful or necessary for learning and recall when 
meaningfulness is low or the task difficult. Such a conception is in agreement with 
Reed’s analysis of verbal learning tasks as problems requiring thought for their 
solution. In Bartlett’s terms, the cognitive processes involved represent an 
“effort after meaning,” that is, an “attempt to connect something that is given 
with something other than itself” (1932, p. 227). , 

3. The degree of difficulty of the task may be related to meaningfulness 
in the sense of familiarity, abstractness-concreteness, Or associative meaning- 
fulness (m). In many investigations, a combination of unfamiliarity, abstract- 
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ness, and low m may contribute to learning difficulty. This is particularly likely 
in studies that have used nonsense material as items. The emphasis on verbal 
mediation in much of that research may be directly attributable to the use of 
such material. That is, although subjects may find even verbal mediation difficult 
with nonsense syllables, it is at least possible to encode by transforming the 
items into meaningful words—the “effort after meaning” is a verbal process. 
Imagery would be ruled out as an effective mnemonic aid unless the subject first 
encodes items into meaningful words. Furthermore, those words would have to 
be highly concrete according to the theory presented here. In view of the com- 
plexity of such a process, imaginal coding and mediation would be expected to 
be inefficient and infrequently used as a strategy with unfamiliar verbal material. 
Some research nevertheless suggests that imagery can be effectively used with 
nonsense words under special circumstances, and perhaps more often if the 
stimulus member is a meaningful word (Paivio & Madigan, 1968). 

4. With meaningful words, instructional sets to use imaginal or verbal 
mediators can greatly facilitate learning. In some studies involving imagery 
mnemonics, for example, the subjects using such a technique may remember 
several times the number of items recalled by a control group. The differences 
are especially impressive when the control group is instructed to use rote repeti- 
tion, thereby controlling for the spontancous use of mediators, These findings 
are important not only in showing the positive effect of the mediation instructions 
but also in demonstrating that rote rehearsal is a much less efficient way of 
learning such material. 

5. It has been difficult empirically to separate the contributions of 
imaginal and verbal mediators in learning and memory. Theoretically, it was 
expected that imagery would be particularly effective for learning concrete noun 
pairs and relatively ineffective with abstract nouns, whereas verbal mediators 
were expected to be less affected by variation in concreteness. This prediction 
received only mild and inconsistent support from an initial series of paired- 
associate learning studies, suggesting that it may be superfluous to postulate two 
processes rather than only one. Such a uniprocess theory could be rejected for 
several reasons: (a) When questioned about the learning strategies they used, 
subjects apparently had no difficulty in distinguishing between images and verbal 
mediators, and the frequencies of the two categories consistently bore a strong 
relation to item attributes—reported images were related directly to item (es- 
pecially stimulus) concreteness-imagery, verbal mediators were not; moreover, 
reported imagery was the better predictor of learning performance; (b) the 
latency of discovery of the two classes of mediators always conformed to the 
predictions—images are discovered much more slowly for abstract- than for 
concrete-stimulus pairs, but verbal mediators are not similarly affected by con- 
creteness; (c) finally, when subjects were forced to follow the different instruc- 
tional sets by drawing the mediating images and writing the sentences, images 
indeed proved to be superior with concrete pairs but inferior with abstract pairs, 
as the theory predicted. Several additional experiments have confirmed the 
superiority of imagery with concrete pairs. 
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The difficulty of differentiating imaginal and verbal symbolic processes empiri- 
cally in associative learning is an interesting puzzle in its own right, and several 
contributing factors are suggested by the data. One is that adult subjects tend 
to abandon mediational strategies they have been asked to use if those strategies 
are inappropriate for the to-be-learned items, and to substitute more appropriate 
strategies instead; according to these data, moreover, imagery is a preferred 
strategy when at least one member of a pair is concrete and high in its image- 
arousing value, A second possibility is that subjects can make surprisingly effec- 
tive use of imaginal mediators even with abstract pairs. This possibility has been 
supported by subjective reports, correlations between mediation latencies and 
recall scores for abstract pairs, and experiments involving pictorial mediators 
for such pairs. And third, instructions to use verbal mediators may, in fact, 
generate images rather than “purely” verbal processes, perhaps because the 
“contextual meaning” aroused by concrete sentences is experienced as imagery. 

6. Accepting the functional usefulness of imaginal and verbal mediators 
does not thereby explain their modus operandi. Why precisely do mental images 
or mental words aid in remembering associations or individual items? General 
motivational or attentional factors may contribute, but it seems most unlikely 
that they play a major role in the effects. A theoretical approach based on item 
attributes and functional distinctions between the two symbolic systems, which 
constitutes a theory of meaning and code availability, relates the memory effects 
to the number of available codes and the functional significance of the two codes 
for different memory tasks. The superiority of imaginal and verbal mediators 
over rote repetition presumably can be attributed generally to the “discovery,” 
under the mediation instructions, of higher-order visual-spatial or verbal-sequen- 
tial units that incorporate to-be-associated items as components and from which 
the response can be decoded by a process of implicit labeling or associative 
responding. The decoding may involve a search process in which appropriate 
responding is dependent upon recognition memory once the mediator has per- 
mitted the generation of possible alternatives. Visual imagery, when readily 
generated, may be more effective than verbal mediation because the information 
in the image is spatially organized, permitting a rapid read-out of the relevant 
components, whereas the information in verbal storage is sequentially organized 
as a string of “mental words” that may take up more space in memory, or require 
longer search time with less efficient retrieval of the relevant Tesponse during 
recall, or both. In addition, a symbolic motor component may contribute to the 
transformational efficiency of mediating imagery. Where both systems are relevant 
to the task, however, they presumably interact continually in their mediational 
functioning, and imagery mnemonics may be especially effective because they 
enhance the probability that both symbolic systems will be brought into play in 
the learning task. 


12 


Language and the 
Symbolic Processes: 
Linguistic Models and 
Associationism 


In this chapter and the next, we extend our consideration of the functional 
significance of the symbolic processes to grammatical variables and units larger 
than the single word. We have discussed such factors from time to time in various 
contexts but not in a systematic and unified way, as will be the case here. Our 
concern generally is with the classical problem of the relationship between 
language and thought. More specifically, attention will focus on the role of the 
symbolic processes in the understanding, retention, and production of language. 
Because this entails an emphasis on extended segments of verbal behavior, we are 
obviously faced with phenomena of greater complexity than heretofore, but we 
also encounter a problem that appears to differ qualitatively from those pre- 
viously considered. Linguists and psychologists interested in language behavior 
are agreed that the crucial psycholinguistic problem is the creativity or produc- 
tivity of language (e.g., Chomsky, 1966; Hebb & Thompson, 1954). We can 
combine and readily recombine familiar units to make up new utterances, which 
can be understood equally easily by others. The nub of the theoretical issue is 
found in grammar and the sentence. G. A. Miller (1962) stated it plainly: “I do 
not see how we are going to describe language as a skill unless we find some 
satisfactory way to deal with grammar and with the combinatorial processes that 
grammar entails” (p. 748). Osgood posed the problem as a challenge: “Can our 
psychological theories incorporate and render comprehensible the way human 
beings understand and create sentences?” (1963, p. 735). i 

An essential feature of the psychological issue is the old problem of meaning, 
related in this case to syntax as well as to word units. Thus Garrett and Fodor 
(1968) assume “that understanding a sentence entails pairing it with an appro- 
priate semantic interpretation and that the interpretation is uniquely determined 
by relevant lexical and syntactic data (p. 451).” Since the fluent speaker is able 
to provide an interpretation for an indefinitely large set of sentences, it is neces- 
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sary to assume further that he is equipped with the ability to provide both 
“structural descriptions” and “semantic readings” for sentences, These in- 
separable components of syntacticity and semanticity of language behavior 
constitute the puzzle that psycholinguistic theories and empirical studies have 
attempted to solve. 

Our ultimate aim is to apply the two-process model of meaning and mediation 
to the relevant psycholinguistic problems with special emphasis on the media- 
tional role of imagery. This will be done in the next chapter. Inasmuch as the 
imagery approach is novel, however, its value can be fully appreciated only in 
comparison with contemporary theoretical approaches that have inspired most 
of the psycholinguistic research in recent years and that have themselves been 
the focus of a major theoretical debate. I am referring here to varieties of S-R 
behavior theory on the one hand and contemporary linguistic theory on the 
other. The psycholinguistic contributions of these approaches will be reviewed 
in this chapter. Since the alternatives have been discussed in detail by their pro- 
tagonists (see Dixon & Horton, 1968), our treatment of the theories can be 
relatively brief, with an emphasis on those features that are most relevant to 
later discussions, The presentation is organized into three sections covering S-R 
theoretical approaches, linguistic theory (including a critical evaluation of that 
approach), and empirical evidence arising from research related to these con- 
ceptual models. 


STIMULUS-RESPONSE ASSOCIATIONISM 


Stimulus-response associationism has been the basis of two general 
approaches to the study of verbal behavior, both of which have been discussed 
earlier in relation to the problem of meaning (Chapter 3). One is the verbal- 
associative approach espoused, at least at one time, by Bousfield, Jenkins, and 
Deese, among others. The other is the representational mediation process ap- 
proach identified particularly with Osgood. These two general approaches have 
certain features in common, including an emphasis on habit as a theoretical 
construct, and mechanisms such as reinforcement, generalization, and transfer, 
which presumably determine the nature and the strength of the linguistic habits 
acquired by the individual and the conditions of their effective arousal. In 
addition, both make use of the concept of mediation, although they differ in 
their interpretation of the mediation process. Inasmuch as Osgood (1968) has 
questioned the sufficiency of both S-R associationism and linguistic theory, his 
views will be considered later in the context of the evaluation of those approaches. 

The S-R associationistic model provides an adequate explanation of simple 
verbal associative habits in terms of prior word-word associative experience. 
Such: habits can be viewed simply as verbal response chains that are part of 
the individual’s linguistic repertoire as a result of appropriate shaping by the 
reinforcing community (cf. Skinner, 1957). The model requires elaboration, 
however, in order to be applicable to more general grammatical habits that are 


Language and the Symbolic Processes 395 


independent of specific interword associations. Such elaboration has taken the 
form of higher-order conceptual habits and verbal mediating mechanisms, 

Underwood (1965), discussing the psycholinguistic relevance of concepts 
derived from verbal learning research, indicated how the concept of second- 
order habits can be applied to problems of sentence comprehension and sentence 
learning. Grammatical habits, according to Underwood, are second-order habits 
whose major role is that of ordering verbal output. For example, studies that 
vary the degree to which a sequence of words approximates formal linguistic 
ordering are varying the degree to which the subject’s grammatical ordering 
habits are appropriate in that situation. The more closely the sequence ap- 
proaches grammatical ordering, the greater the facilitating effect of grammatical 
habits in reproducing the order. 

Underwood defines a second-order habit as one that determines the class of 
responses at any moment but not the specific instance of the class. Such habits 
are conceptual in that they supersede any particular instance. This is precisely 
the nature of grammatical habits—words of a given class, such as nouns, are 
appropriately placed in the context of other words in a sentence, Underwood 
raised two critical questions in this connection: What communalities among the 
instances provide the basis for the concept learning, and what is the nature of 
the stimulus needed to elicit the second-order (grammatical) habits? At least 
two serious attempts have been made to answer essentially these questions 
within the framework of the S-R model. 

J. J. Jenkins and Palermo (1964; Jenkins, 1965) identified the central prob- 
lem in the acquisition of grammar as that of class formation. That is, what is 
learned in the acquisition of grammar is a set of classes of words such as nouns, 
adjectives, and verbs on both the stimulus and the response sides in grammatical 
behavior. The theoretical mechanism they proposed for such acquisition is the 
general verbal mediation model previously discussed in relation to mediation 
paradigms (Chapter 9). According to that model, two words acquire class 
equivalence by being associated in the same sentence frame. Thus, experience 
with two different words, X and Y, in the same contexts, ABCXD and ABCYD, 
should result in a relation such that C elicits X and Y, and both X and Y elicit D. 
Eventually, with repeated experience in these and other common contexts, X 
and Y come to be members of the same class and have the capacity to elicit each 
other as associates. Various predictions based on this approach have been sup- 
ported by word association and experimental data (e.g, J. J. Jenkins, 1965). 

M. D. S. Braine (1963) proposed a similar mechanism, which he termed con- 
textual generalization, for the acquisition of grammatical structure, Braine 
defines contextual generalization as follows: “When a subject who has experi- 
enced sentences in which a segment (morpheme, word, or phrase) occurs in a 
certain position and context, later tends to place this segment in the same position 
in other contexts, the context of the segment will be said to have generalized and 
the subject to have shown contextual generalization” (1963, p. 323). From a 
number of experiments, in which this type of generalization was investigated by 
having subjects learn miniature artificial languages, Braine formulated a theory 
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about how grammatical structure is developed. The theory includes three propo- 
sitions. First, “what is learned” are the locations of units or expressions in 
utterances. Second, such units can form a hierarchy in which longer units con- 
tain shorter units as parts, the location that is learned being the location of a 
unit within the next-larger containing unit, up to the sentence. Thus, one learns 
the location of letters and syllables within words, words within phrases, and 
phrases within sentences. Finally, Braine assumes that the learning is a case of 
perceptual learning: The learner becomes familiar with the sounds or expres- 
sions in the positions in which they occur. 

Braine acknowledged that some aspects of the structure of a natural language 
such as English raise problems for the theory. For example, it is not relevant 
to the learning of contrasts between word orders (e.g., GEORGE HIT JOHN 
versus JOHN HIT GEORGE) and at present it has difficulty explaining how the 
child learns to produce and understand grammatical transformations. In view 
of these difficulties, Braine suggested that the scope of the theory should be 
limited to the “kernel” of the language, i.e., the grammatical structure of simple 
declarative statements like THE LIGHT IS ON. Despite this stricture, how- 
ever, Braine’s theory has been subjected to the criticisms that have been directed 
at S-R behavior theories in general by contemporary linguists and linguistically 
oriented psycholinguists. 


The Linguists’ Critique of S-R Theories 


The criticisms of S-R approaches began with Chomsky’s (1959) review 
of Skinner’s (1957) book, Verbal Behavior. Chomsky examined the ways in 
which Skinner applied such behavioristic concepts as stimulus, response, rein- 
forcement, shaping, and generalization to the “functional analysis” of language 
and its acquisition. In each case, he found the extended notions to be wanting 
as descriptive or explanatory concepts. Thus he noted that some of the terms 
(“stimulus,” “control,” etc.) are “mere paraphrases” for vocabularly commonly 
used to describe behavior. The term “reinforcement” purportedly has lost what- 
ever objectivity it has had in the laboratory setting. Data are lacking for such 
doctrinal claims as the necessity of slow and careful shaping of verbal behavior 
through differential reinforcement. Skinner’s view of sentence structure as a set 
of lexical items in grammatical frames is said to be inadequate, for it fails to 
account for the fact that different sentence structures can underlie expressions 
that have the same frame (a point that anticipates the crucial distinction between 
deep structure and surface structure, to be discussed more fully below). On the 
basis of such observations, Chomsky concluded that Skinner’s formulation pro- 
vides no advantage over traditional mentalistic descriptions of verbal behavior. 

Others have recently extended such criticisms to all varieties of associationism 
and S-R learning theory. These criticisms have centered principally on the 
asserted inadequacy of S-R theories to handle certain crucial characteristics of 
a language such as English. Chomsky (1957) demonstrated that English cannot 
be conceptualized in terms of a finite state Markov process, according to which 
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a speaker produces a sentence from “left to right” (i.e., sequentially) in such a 
manner that the choice of each successive word in the sequence is progressively 
limited by the preceding words already produced. Such sequential dependencies 
obviously exist in English, but there are also many constructions in which they 
are absent, such as recursions in which a phrase is embedded within another. 
Thus, in the sentence The boy who hurt his leg walked to the store, the phrase 
who hurt his leg is embedded within the sentence The boy walked to the store. 
The latter involves a dependency between the noun phrase The boy and the 
verb phrase walked to the store that extends across the embedded portion. Such 
recursions provide unlimited possibilities that cannot be handled within a finite 
state model. Another critical linguistic feature that challenges S-R theories is 
the possibility of grammatical transformations (passives, negatives, etc.). Both 
of these features, recursion and transformation, exemplify the creativity already 
stressed as characterizing language. 

The mediational S-R learning models proposed by J. J. Jenkins and Palermo 
(1964) and M. D. S. Braine (1963) have been rejected on the grounds that they 
are incapable of explaining the above features of grammatical behavior (for a 
summary, see, e.g., McNeill, 1968, pp. 408-412). The mediation-paradigm 
approach of Jenkins and Palermo would generate a network of associations 
comprising a finite-state grammar, creating the difficulty that the learner must 
acquire all the transitions among grammatical classes that are allowable in the 
language. Because of the large number of these, it is in principle not possible 
for mediation paradigms to account for the speed at which the child acquires the 
skill to produce a large number of transitions. Braine’s theory, according to 
McNeill, does provide a basis for explaining productivity or creativity. How- 
ever, it too has the shortcoming that it cannot formulate transformations because 
the contextual generalization mechanism applies only to the surface features of 
the speech presented to a child, and not to the base structures in terms of 
which transformations are defined (see below). Moreover, contextual gen- 
eralization purportedly cannot account for recursions, especially of the self- 
embedding kind. 


TRANSFORMATIONAL GENERATIVE GRAMMAR 


The positive contribution of the linguistic approach to psycholinguistics 
stems from the development of the theory of transformational generative gram- 
mar, chiefly by Noam Chomsky (e.g., 1957, 1965). The features of the theory 
that are most important for our purposes will be briefly reviewed, followed by a 
discussion of their psychological significance. In regard to the latter, we should 
note that the model is primarily intended to be a model of linguistic competence, 
not performance. Thus it is concerned with an ideal speaker-listener with perfect 
knowledge of his language and without the psychological limitations of distracti- 
bility, shifts of attention, finite memory, etc., that would affect performance. The 
theory is in effect a description of what the speaker-hearer needs to know in 
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order to use the language. A performance model presumably would incorporate 
such a description as a basic component, but it would have to consider other 
factors as well. 

The theory retains the essential characteristics of traditional and structural 
linguistics, which were concerned mainly with the description of language at 
different levels of its hierarchial structure extending from the sound units to the 
sentence as a whole. The structural description of a sentence, for example, 
involves a constituent analysis whereby the sentence is divided into its constituent 
units in successive binary divisions by means of a branching tree diagram or a 
system of bracketing. Thus a simple active sentence would be first divided into 
subject and predicate, the subject into article plus noun, and so on. One of 
the characteristics of a generative grammar is that the descriptive analysis is 
done according to a system of phrase-structure rules that specify how to rewrite 
the symbols that are used to label each level of the hierarchical structure in such 
a manner as to derive or generate grammatical sentences. In effect, such a 
grammar assigns an abstract structural description that can be represented as a 
branching tree diagram with the nodes labeled by symbols. An example of such 
a phrase-structure analysis is presented in Figure 12-1. The example shows that 
the sentence symbolized by S is first rewritten as noun phrase (NP) and verb 
phrase (VP), the noun phrase is rewritten as article (T) plus noun (N), and 
so on. Such a labeled diagram is known as a Phrase-marker, or P-marker. 

Chomsky’s transformational generative grammar includes such phrase- 
Structure rules as one component and in addition includes transformational rules 
(adjunctions, deletions, permutations) that operate on the output of the phrase- 
Structure rules, i.e., on the P-marker, to transform the sentence into one with a 
different form, such as a passive into an active sentence. The advantage of the 
transformational grammar over other models such as a phrase-structure grammar 
is that it is less restricted in the kinds of operations that are possible and has 


Phrase Marker 
S Rewrite Rules 
S 
S >NP+VP 
NP VP NP~T+N 
VP > V + NP 
pe Pe T > the,a 
T N ý NP N > boy, girl 
PR V >hit 
| | 
The boy hit a girl 


FIGURE 12-1. An illustration of the derivation of a 
sentence by the application of the rewriting rules of a generative 
grammar, and the corresponding structural description of that 
sentence in terms of a labeled tree diagram, or phrase marker. 
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greater explanatory power. For example, transformational grammars can resolve 
the semantic ambiguity of certain kinds of sentences that cannot be done by 
phrase-structure grammars or the finite-state grammars described earlier. This 
leads to the central idea of transformational grammar, which is also the most 
important one for us to understand from a psychological point of view, for it 
brings meaning into the linguistic picture, viz., the distinction between surface 
and deep structure. 


Surface Structure and Deep Structure 


The basic notion behind this distinction has a long history in linguistics 
(see Chomsky, 1966) although the particular terms are recent. Surface structure 
is related to the physical form, or sound pattern, of the sentence, which can be 
described in terms of the phonology and phrase-structure analysis of descriptive 
linguistics. Surface structure thus determines the phonetic interpretation of the 
sentence, Deep structure refers to the underlying abstract structure, which 
determines the semantic interpretation of the sentence and which can be described 
in terms of more elementary phrase-markers from which the surface structure 
is derived on the basis of the transformational rules, The important point is 
that deep structures and surface structures need not be the same: Different deep 
structures can underlie identical surface structures; conversely, identical deep 
structures may underlie different surface structures. The semantic implications 
of such distinctions can be clearly seen in the case of ambiguous sentences such 
as They are cooking apples, the underlying sense of which is either to the effect 
that “some people are cooking apples” or that “the apples are for cooking.” In 
this instance, a phrase-structure analysis will reveal the ambiguity by assigning 
alternative constituent divisions to the original sentence, i.e., (They) ((are 
cooking) (apples)) and (They) ((are) (cooking apples)). In other instances 
(e.g., the shooting of hunters is terrible) it will not, since the immediate constit- 
uent structure is identical for the two possible interpretations. A transforma- 
tional analysis will, however, specify different derivations for the alternatives, 
just as it will reveal similarities and differences among sentences generally by 
revealing the deeper structures that underlie their manifest form. For our 
purposes, it is unnecessary to know how this might be done in detail (the theory 
of transformational grammar itself is undergoing change and many of its features 
are most tentative; see Chomsky, 1965), but a general understanding of the 
approach is important for later discussions. 

Surface structure can be described in terms of an immediate constituent or 
phrase-structure analysis of an actual sentence. Deep structure, however, refers 
to a more abstract structure that is conceptualized as the basis of the sentence 
and described in terms of an underlying, or base, phrase-marker associated with 
a basic string. These base phrase-markers are generated by a system of rules 
called the base of the syntactic component of the generative grammar. To illus- 
trate with a simplified example, the underlying structure of the sentence John 
hurt himself might be described as follows: 
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John Verb NP 


hurt John 


John hurt John may be regarded as the basic string and the entire sequence 
of symbols in the tree diagram as its base phrase-marker. The significant feature 
here is that the equivalence of the subject and object of the original sentence is 
explicitly revealed in the deep structure, i.e., as described by the base phrase- 
marker. A full descriptive account would contain more symbols. Moreover, 
Sentences are usually more complex, and their deep structures accordingly might 
consist of more than one phrase-marker as constituents. For example, the basis 
of the sentence The boy and girl went to the store may be loosely said to consist 
of base phrase-markers associated with the underlying sentences “the boy went 
to the store” and “the girl went to the store,” according to Chomsky’s (1957) 
version of transformational grammar. (Recent alternative conceptions would 
simplify the analysis of such sentences, but this need not concern us here. ) 

While the rules of the base of the syntactic component of the grammar generate 
the abstract deep structure, which determines the meaning of the sentence, the 
major function of the transformational rules is to convert the deep structure into 
the more concrete surface structure that describes the form of the sentence. The 
basis of the sentence is said to be “mapped into” the sentence by such rules. 
More specifically, the transformational rules derive phrase-markers from phrase- 
markers, thereby ultimately assigning to a sentence a final derived phrase-marker 
that represents its surface structure, 

The preceding discussion has been concerned mainly with the syntactic com- 
ponent of generative grammar. The other two essential components of such a 
theory are the phonological and semantic components. The rules of the phono- 
logical component operate on the surface structures or, more specifically, on the 
final derived phrase-markers, indicating their phonetic character. That is, they 
specify how the sentence is to be pronounced. The function of the semantic 
component, on the other hand, is to provide a semantic interpretation of each 
sentence. Thus it is of the greatest interest here, although it is also the least 
developed aspect of the theory. Nevertheless, advances have been made in 
describing the form it might take. Katz and Fodor (1963) pioneered in the 
development of such a semantic theory, and Katz and Postal ( 1964) sub- 
sequently combined their conception with Chomsky’s theory of generative 
grammar in an attempt to provide one integrated description of natural language. 
Important modifications have been proposed by others (e.g., McCawley, 1968), 
but the Katz-Fodor-Postal version exemplifies the general nature of the linguistic 
approach to semantic theory, and we shall confine our attention to it for the 
present. 
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A Semantic Theory « 


The problem for a semantic theory, according to Katz and Fodor, is to 
describe and explain a fluent speaker's ability to interpret novel sentences at 
the point where grammar leaves off. A grammar provides only an incomplete 
account, for it does not specify the meanings of the lexical units individually or 
in combination within a sentence. That this is so is obvious from the fact that 
grammar assigns identical structural descriptions to sentences with different 
meanings (cf. The boy hit the girl and The girl hit the boy) and different descrip- 
tions to sentences with identical meaning (The boy hit the girl and The girl was 
hit by the boy). The features of the ability of the speaker that must be accounted 
for by a semantic theory of language include the detection of nonsyntactic am- 
biguity (for example, the meaning contributed by the word bill in the sentence 
The bill is large), specification of the number of interpretations or readings such 
sentences can be assigned, detection of semantic anomalies (e.g., The paint is 
silent), and decisions about paraphrasing (is a particular sentence, S,, a para- 
phrase of another sentence, S,?). On the other hand, the effect of the setting on 
how a sentence is understood, which depends on all the knowledge of the world 
shared by speakers, is beyond the scope of such a theory. As we shall see later, 
this is an important limitation from the psychological viewpoint, since it excludes 
just those semantic features (e.g., reference) that are essential for the under- 
standing of verbal behavior. 


Semantic markers A central problem of the semantic theory is the 
characterization of the alternative meanings of lexical units in such a manner 
that a particular interpretation can be assigned to the combination of lexical 
items within the sentence as a whole. This is done within the theory by semantic 
markers, which are close analogues of grammatical markers. Thus semantic 
markers are the elements in terms of which semantic relations are expressed, 
just as grammatical markers are elements in terms of which syntactic relations 
are expressed. For example, the semantic marker Male represents an aspect of 
the conceptual similarity between such words as man, boy, father, uncle, etc. 
Such markers express the systematic relations between lexical units, as opposed 
to distinguishers, which are introduced into the theory to express whatever is 
idiosyncratic about the meaning of an item. The lexical information contained 
in the different classes of markers is expressed in the form of a tree diagram. 
Figure 12-2 shows such a diagram for the word bachelor, The representation 
includes a grammatical marker (noun), semantic markers (human, animal, male) 
in parentheses, and distinguisher (who has never married, etc.) in brackets. 
Such a semantic representation obviously depends on a dictionary of the language 
—indeed, it is a dictionary. It differs from conventional dictionaries, however, 
in its capacity to characterize semantic relations between items in a way not 
done by conventional dictionaries. In addition, it provides a formalization of 
the dictionary entry, thereby permitting a formal statement of another essential 
component of the theory., the projection rules. 
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bachelor 


noun 


(Human) (Animal) 


(Male) ee (Male) 

[who has the first 

yee or lowest academic 
degree) 


{who has (Young) (Young) 
never 
married} 
[knight serving [fur seal when 
under the standard without a 
of another knight} mate during 
the breeding 


time) 


FIGURE 12-2. Dictionary entries for the word 
bachelor in terms of grammatical marker, semantic 
markers, and distinguishers. From Katz and Fodor 
(1963, p. 190). 


Projection rules While the dictionary associates sequences of semantic 
markers with the lexical items, i.e., it associates “readings” with the items, the 
projection rules specify how to apply the information in the dictionary in order 
to arrive at the correct semantic interpretation of a given sentence, In effect, the 
projection rules select the appropriate sense of each lexical item on the distinct 
basis of grammatical information provided by the phrase-structure analysis of 
the sentence. More specifically, the projection rules operate on the underlying 
phrase-markers of a sentence, i.e., its deep structure rather than its surface 
structure (Chomsky, 1965; Katz & Postal, 1964), since the syntactic information 
relevant to a semantic interpretation is uniquely characterized only in deep 
Structures. The semantic information from the dictionary is therefore assigned 
to lexical items in base phrase-markers, and the projection rules then proceed 
up the phrase-structure tree, amalgamating readings of the lexical items in order 
to derive appropriate semantic interpretations for higher-order constitutents, 
ultimately the sentence itself. As a miniature example, consider the words color- 
ful and ball in the sentence The man hits the colorful ball. Both words have 
several dictionary meanings, i.e., are associated with different semantic markers. 
Thus, two possible readings for ball are as follows: 


A) Ball— Noun concrete ——> (Social activity) ——— (large) 
(Assembly) ——— [For the purpose of social dancing] 

(2) Ball— Noun concrete ——> (Physical object) ——— 
[Having globular shape] 


The word colorful similarly has alternative meanings as a color adjective and as 
an evaluative adjective corresponding roughly to picturesqueness, The task of 
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the projection rules is to effect an amalgamation of semantic markers on the 
basis of syntactic as well as other semantic information in the sentence in order 
to arrive at an appropriate characterization of “colorful ball” as Noun Con- 
crete ——— (physical object) ——— (color), etc., corresponding to the mean- 
ing that the skilled speaker would unambiguously assign to the two words in 
that sentence. 

The above is a very brief sketch of the syntactic and semantic components 
associated with the linguistic theory of transformational generative grammar, as 
viewed by Chomsky and his followers, but it will suffice for our purposes. 
Chomsky’s summary of the “form” of such a theory provides a concise review 
of its main features: 


A grammar contains a syntactic component, a semantic component, and a 
phonological component. The latter two are purely interpretive; they play no 
part in the recursive generation of sentence structures. The syntactic com- 
ponent consists of a base and a transformational component. The base, in 
turn, consists of a categorial subcomponent and a lexicon. The base gen- 
erates deep structures. A deep structure enters the semantic component and 
receives a semantic interpretation; it is mapped by the transformational 
rules into a surface structure, which is then given a phonetic interpretation 
by the rules of the phonological component. Thus the grammar assigns 
semantic interpretations to signals, this association being mediated by the 
recursive rules of the syntactic component (1965, p. 141). 


Psychological Relevance of the Linguistic Model 


We noted at the outset that the linguistic model is intended to be a 
theory of linguistic competence, not performance. Even with that stricture, how- 
ever, it represents a kind of psychological theory in that it characterizes what 
the language user needs to know about a language in order to use it in a gram- 
matically and semantically acceptable way. The stricture is in any case only 
loosely adhered to, since there is an increasing tendency among proponents of 
the theory to treat it as a performance model, in that it is used to explain the 
understanding and production of sentences, and predictions from it have been 
compared empirically with predictions from other models. For example, G. A. 
Miller (1962) at one time proposed the hypothesis that people remember a 
nonkernel sentence, such as a passive, by first transforming it into its underlying 
kernel (simple, active, declarative) sentence, and then storing the kernel along 
with a footnote about the syntactical structure. The transformational footnote, 
if remembered, enables the subject to make the necessary grammatical trans- 
formation during recall (see later). The hypothesis generates the prediction, 
among others, that nonkernel sentences would be more difficult to recall than 
kernel sentences. The specific assumption that complex sentences represent 
transforms of kernel sentences is now outdated, and the hypothesis might be 
rephrased in terms of transformations of deep structures (recently the hypothesis 
has been expressed in terms of memory for the semantic interpretation plus 
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syntactic markers by G. A. Miller & McNeill, 1969, p. 705). The essential point 
however, is that the hypothesis relates memory for sentences to transformational 
grammar in such a manner that predictions about performance can be generated 
and tested. 

Although the validity and usefulness of the linguistic model do not seem to 
depend on such a stand, the model has also been rendered psychologically rele- 
vant by linking it to a nativistic theory of language acquisition. Thus Chomsky 
(1965) postulates a “language-acquisition device” (LAD), which is defined as 
an innately determined mechanism responsible for the development of linguistic 
skill as described by transformational generative grammar. While the model 
refers to competence, it is also taken by McNeill (1968) as a performance model 
in that he contrasts LAD with an empiricist approach to speech acquisition in 
young children. These and other psychological extensions of the linguistic theory 
will be examined in more detail later in the context of relevant research. 

The linguistic model is also psychological in the sense that it is derived from 
observation of language behavior; that is, it represents generalizations from 
such behavior with respect to all three components of the model. Moreover, 
the adequacy of the model is tested behaviorally if only in the sense that the 
sentences generated or readings provided by the model must correspond to 
what is intuitively felt to be appropriate by a skilled language user. Psychological 
data are thus the ultimate criteria of the adequacy of the theory. At the present 
stage they also provide elements that the theory takes as given, Thus, in the 
semantic theory of Katz, Fodor, and Postal, the atomic elements in terms of 
which meaning is described—the semantic markers—are left undefined, and the 
problem of accounting for their meaning rests with psychology. These considera- 
tions serve to illustrate the psychological relevance of the linguistic theory and 
also point to some of its shortcomings. 


Evaluation of the Linguistic Approach 


The transformationists’ critique of S-R models has been challenged by 
MacCorquodale, Osgood, and Staats, MacCorquodale (1970) presented a 
systematic and telling rejoinder to the original source of the linguists’ criticisms, 
namely, Chomsky’s (1959) review of Skinner’s (1957) Verbal Behavior. Fol- 
lowing a detailed examination of Chomsky’s arguments, MacCorquodale con- 
cluded that the review did not constitute a critical analysis of Skinner's book. 
Instead, Chomsky criticized an “amalgam of some rather outdated behavioristic 
lore” that had nothing to do with Skinner’s account; he misunderstood Skinner’s 
purpose, which was to present a hypothesis about the causes of verbal behavior 
rather than an accomplished explanation; and Chomsky’s review ignored much 
that was central to an understanding, application, and assessment of Skinner's 
position, especially his repeated emphasis on interactions among controlling 
variables acting concurrently rather than one at a time. MacCorquodale sug- 
gested, finally, that it might be more profitable for psycholinguists to spend their 
time developing the positive aspects of their point of view rather than attempting 
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to destroy behaviorism but, if they are determined to do the latter, they should 
first understand what the behaviorists really said, and how behaviorisms differ 
from one another. 

Osgood (1968, 1969) also has taken strong exception to the uncritical 
lumping together of “S-R theories” in the transformationists’ claim that such 
theories are not capable in principle of accounting for language behavior. He 
emphasized the distinctions between single-stage and multiple-stage S-R theories 
on the one hand, and nonrepresentational and representational mediation theories 
on the other, arguing that single-stage and nonrepresentational (e.g., verbal- 
mediation) models are indeed quite inadequate, but multiple-stage representa- 
tional mediation theories such as his own have not been ruled out of the 
running, even on the basis of the criteria used by the linguistically oriented 
psycholinguists. 

A. W. Staats (1968, in press) has noted similarly that the criticisms of S-R 
models are based on an oversimplified view of learning theory and that linguists 
have not explored the power of the full range of psychological concepts and 
principles currently available. While such principles have been fractionated 
even within the psychology of learning, an integrated approach is possible and 
can serve as an adequate foundation for a learning analysis of language. Staats 
has himself attempted such an integration of the principles of classical and 
instrumental conditioning and their interrelationships. Moreover, he has at- 
tempted to show how the resulting complex S-R mechanisms can be used to 
account in principle for the learning of language, including the complex skills 
involved in grammatical behavior, and to provide an account of the behavior of 
the language user in actual situations. 

Osgood and Staats also turn the tables on the linguistic critics by pointing to 
the shortcomings of the linguistic approach as an explanatory theory of language 
behavior. The counterattack is not directed at linguistics in its own proper domain 
as an abstract descriptive theory of the structure of language, but rather at its 
adequacy as an explanatory (psychological) theory of language behavior. While 
Chomsky and other proponents of transformational grammars have acknowl- 
edged the limitations of their model with respect to linguistic performance, the 
line between competence and performance is not clearly drawn. Performance 
does depend on competence as well as on such factors as the linguistic setting 
and the limitations imposed by psychological factors of memory, attention, and 
so forth; thus a theory of competence is part of a theory of performance. In any 
case, as noted above, the transformationists have not restricted their claims in 
a manner consistent with their disclaimers regarding performance, but have in 
fact extended their competence model to the language user. Accordingly, they 
are open to whatever criticisms emerge from an examination of their approach 
from the psychological point of view. 

Osgood finds the linguistic approach wanting on a number of counts. How- 
ever much the innate factors emphasized, for example, by McNeill (1968) and 
Lenneberg (1967) influence language development, there is much about lan- 
guage that is learned, and transformational grammars have nothing to say about 
the nature of such learñing. Thus they can say nothing about sign learning 
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and hence nothing about reference or other fundamental aspects of meaning, 
Furthermore, while sequential dependencies are insufficient as characterizations 
of grammatical behavior, they are not irrelevant. The evidence is overwhelming 
that such dependencies play an important role in language, and again linguistic 
theory per se can say nothing about how they are acquired. In regard to the oc- 
currence of language behavior, the grammatical rules fail to account for selection 
among alternatives in such a manner as to produce a particular meaningful sen- 
tence. Contrary to what the transformationists assume when they assert that the 
syntactic component is central and the semantic and phonological components 
Operate on its output (e.g., Garrett & Fodor, 1968), one does not first generate 
an empty grammar and then decide what to say. Instead, one first decides what 
to say, then how to say it. Thus, the semantic component is central and the 
syntactic component operates on its output, 

A. W. Staats’ (in press) criticisms are more general, being directed at the 
transformational generative model as an explanatory theory. He notes that the 
controversy between linguistic and learning theories is yet another occurrence 
of an old issue in psychology, viz., nativism versus empiricism, The linguistic 
approach is a nativistic theory, as Chomsky and others have acknowledged, 
and like earlier nativistic approaches (e.g., in developmental psychology) it has 
attempted to show the inadequacy of environmental factors in general and learn- 
ing theory in particular as explanations of certain facts of behavior, in this case 
language. However, a discreditation of learning theory does not constitute sup- 
port for a nativistic theory. What is needed is the Positive identification of 
relevant independent variables—causal factors—that are responsible for the 
linguistic competence and that permit the prediction and control that characterize 
scientific theories. Such factors Presumably would be of the nature of biological 
(anatomical and physiological) events, but the relevant ones have not been 
identified by the transformationists, Instead, they point to the regularities, com- 
plexities, universal features, and creativity of language and argue that they must 
Teflect innate mental structures, But linguistic observations alone cannot serve as 
a basis for making statements about the determinants of the linguistic events 
themselves. This state of affairs limits the very nature of linguistic theory as an 
explanatory theory of language behavior: It cannot in principle provide an ex- 
planation of language acquisition or language behavior. The theory represents 
generalizations from observations of language responses in some subjects and 
can generate predictions concerning the language responses of other subjects in 
the linguistic community, It is therefore what is known in psychology as an R-R 
(response-response ) type of theory, and such theories are not explanatory—they 
say nothing about the independent variables that control behavior. Thus, such 
response-inferred concepts as “deep” versus “surface” structure, language uni- 
versals, grammatical rules, “competence” as an innately given mental process, 
etc., are completely circular and nonexplanatory, contrary to the claims of the 
Chomskian psycholinguists, 

Similar rejoinders have been presented by others (e.g., Esper, 1968, pp. 207- 
233; Hebb, Lambert, & Tucker, 1970), but the point has been made and it 
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need not be labored. I am persuaded by the above arguments and my own 
examination of the relevant empirical evidence (see Chapter 13) that the theory 
of transformational generative grammar is presently insufficient and unsatisfac- 
tory in type as a psychological theory of language. In regard to the latter point, 
the arguments in favor of a nativistic approach to language have been presented 
in greatest detail and with the most thorough documentation by Lenneberg 
(1967). Here is to be found a compilation of data showing remarkable regulari- 
ties in the time of speech acquisition, anatomical and physiological correlates of 
linguistic skills, and other evidence on the “biological foundations” of language 
that might justify a nativistic position. The book is important and it ought to be 
read by every student of psycholinguistics, but I am not convinced that the 
evidence it presents compels one to favor a nativistic theory over a learning 
theory approach, even in terms of relative emphasis. There can be no argument 
with the assertion that innate structures are vital for language acquisition, but 
such a view and the evidence consistent with it do not constitute a positive theory 
of language acquisition that does much more than predict that an organism will 
speak because it is human. It is true that the data on the aphasias indicate that 
certain anatomical regions of the brain are crucial to language function, Such 
information is theoretically relevant and of great practical importance, but it 
does not explain language in any sense that is theoretically satisfying. The finer 
structures remain unidentified; and even when they have been mapped out, the 
fact will remain that the structures can produce no speech without exposure to 
the appropriate environmental conditions. The learning theories presently avail- 
able may be inadequate for the job, but language behavior will remain most in- 
adequately explained without reliance on some kind of learning theory. 


Critique of the semantic approach In a review of Katz and Fodor's 
(1963) semantic theory, Bolinger (1965) questioned their approach on a 
number of points, two of which are especially relevant to the theoretical view- 
point adopted in this book. One concerns the problem of the linguistic unit. 
Katz and Fodor assume that morphemes are ‘the minimal familiar lexical units 
of sentences and that the understanding of sentences is a compositional process 
involving such units. Knowledge of the meanings of the morphemes and the 
grammar of a language enables the speaker to determine the meaning of a 
novel sentence on the basis of how the morphemes are arranged in the sentence. 
This approach involves an emphasis on the “striking originality” of sentences, 
whose understanding is to be explained by the compositional process. Bolinger 
suggests, however, that what is considered novel depends on one’s orientation. 
He is “more inclined to be surprised at the deadly repetitiousness of language 
. . . and even more surprised at the conformity of linguists to the view that what 
is 95% old not only in its elements but in much of its internal structure, is to 
be regarded as 100% new” (1965, p. 571). 

Bolinger pushes familiarity upward from the morpheme to “concatenations of 
morphemes” that repeat themselves. There are countless numbers of these, and 


they are the sources of the sense characterization we carry in our heads. Bolinger 
. 
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is referring here to what we have previously discussed as higher-order linguistic 
units. The point is obviously relevant to the question of sequential dependencies, 
which are omnipresent in language in the form of such “concatenations of 
morphemes” or higher-order units whose meaning is grasped as a whole rather 
than through a compositional process operating on the lower-order lexical units. 
This has specific relevance in regard to the function of semantic markers and 
projection rules in the Katz-Fodor theory. Among other things, the markers 
are intended to disambiguate lexical units with more than one meaning—of 
weather, for example, disambiguates the word spell in the phrase “spell of 
weather.” But, Bolinger argues, if the latter was previously learned as a unit, 
there was no ambiguity to begin with. The psychological problem that arises 
here is the point at which integration takes place: When are A and B grasped 
as an integrated whole as compared to separate units that operate on each other? 

The above question has come up in several earlier contexts, notably in the 
discussions of meaning (Chapter 3) and associative symmetry (Chapter 8). In 
relation to meaning, the question bears on the size of the unit to which the 
concept of verbal representational meaning can be applied. Earlier it was sug- 
gested that the representational symbolic unit can vary in size, depending on the 
frequency with which the constituent elements have been experienced contigu- 
ously. Such experience presumably determines the availability or familiarity of 
a given verbal string as a unit. In the case of associative symmetry, Asch and 
Ebenholtz (1962) distinguished between integration and association, but it 
was argued here that these might be better viewed simply as labeling different 
stages in the development of interitem associations, 

The above discussion relates to what Bolinger termed the problem of the 
speaker’s knowledge of the language, i.e., his familiarity with linguistic units of 
varying size. The second related problem concerns the speaker’s knowledge 
of the world, which Katz and Fodor explicitly rule out of their semantic theory 
because it involves too much, although they recognize its role in resolving lin- 
guistic ambiguities. As Bolinger points out, there is no ambiguity in the sentence 
Our store sells alligator shoes because our knowledge of the world tells us that 
alligators do not wear shoes, so it cannot mean “shoes for alligators.” There are 
no semantic markers in the theory for such information, But why, asks Bolinger, 
should this be so? Where do markers like (Animal), (Physical object), and 
(Female) come from if not from knowledge of the world? What is wrong, then, 
with (Shoe-wearing) as a semantic marker? In any event, it is clear that the 
failure explicitly to include knowledge of the world in the semantic theory 
greatly limits its power as an explanation of the fluent speaker's ability to pro- 
duce and understand the sentences of his language, both because such knowl- 
edge is part of the speaker’s linguistic skill and because the interpretation of the 
ma elements of the theory, the semantic markers, also depends on such knowl- 
edge. 

Closely related to the role of knowledge of the world is the effect of the 
situational context on the understanding and production of language. This, too, 
is intentionally left out of the semantic theory and the linguistic theory generally, 
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contributing greatly to their incompleteness as models of either competence or 
performance. Many utterances that may be linguistically ambiguous or anoma- 
lous are not so in the context of the setting in which they occur. Such grammati- 
cal complexities as recursions can often be explained on the basis of the situa- 
tional context. Staats (in press) suggests, for example, how embedded phrases 
might occur under the influence of environmental stimuli, as when a football an- 
nouncer, who began to say “The end is running downfield,” changes this to 
“The end with the torn shirt runs downfield” upon noticing the player’s ripped 
jersey. This is in agreement with Osgood’s (1968) general point that in ordinary 
language use the semantic component is central and the syntactic component 
operates on its output, rather than the other way around, as the transformationists’ 
competence model asserts. The views expressed in this section also accord with 
Olson’s (1970) recent cognitive theory of semantics, which attributes semantic 
and syntactic decisions to the speaker's knowledge of the intended referent, 
rather than to deep syntactic structures. 


On the status of deep structure in the linguistic model The preceding 
comments lead to a reconsideration of the relationship between deep structure 
and semantics as viewed by Chomsky. The notion that deep structure is an 
essential level of linguistic description, distinct from the semantic level, has 
been widely accepted by students of transformational grammar, but there are 
indications that this attitude may be changing. McCawley (1968) recently 
analyzed various difficulties associated with Chomsky’s conceptions, questioning 
particularly the value of postulating syntactic “selectional features,” which are 
assigned to the base component of a grammar and which determine the semantic 
interpretation of a sentence. McCawley’s analysis led him to conclude that, 
while there is a need to posit the existence of semantic and surface syntactic 
representation, the concept of an intermediate deep structure level may be 
unnecessary. It is in any case necessary to justify such a level, for 


... there is no a priori reason why a grammar could not instead consist of, 
say, a “formation-rule component,” which specifies the membership of a class 
of well-formed semantic representations, and a “transformational compo- 
nent,” which consists of rules correlating semantic representations with 
surface syntactic representations in much the same fashion in which Chomsky’s 
“transformational component” correlates deep structures with surface syn- 
tactic representations. Moreover, the burden of proof in choosing between 
these two conceptions of linguistic competence rests with those who posit the 
existence of the extra level . . . (1968, p. 165). 


McCawley goes on to suggest further that “the syntactic and semantic com- 
ponents of the earlier theory will have to be replaced by a single system of rules 
which convert semantic representation through various intermediate stages into 
surface syntactic representation” (p. 167). The semantic representations might 
be regarded as trees labeled with syntactic category labels, and the rules that 
convert semantic representation to surface structure therefore would “map 
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ordered labeled trees onto ordered labeled trees” (p. 168), diminishing the tradi- 
tional formal distinction between semantic and syntactic representations. 

McCawley’s proposals have far-reaching implications not only for linguistic 
theory but for psycholinguistic theory as well. Numerous psychological studies 
of language behavior to be reviewed below have tested theories based on the 
deep structure concept. If the latter is abandoned in favor of a more direct 
emphasis on semantic representation, the corresponding psycholinguistic theories 
would also have to be drastically modified. If the modifications followed Mc- 
Cawley’s conception of grammar, they would likely involve an emphasis on the 
centrality of meaning quite in keeping with Osgood’s general views on the issue, 
although not necessarily his particular interpretation of meaning. Be that as it 
may, much of the psycholinguistic research generated by transformational 
grammar has been based on the assumption that the deep structure concept is an 
essential part of linguistic theory at least, and our review of the research will 
necessarily reflect the emphasis it has been given to date. 

Except for Bolinger’s and McCawley’s critiques, in which they view the 
semantic model in its own domain as a linguistic theory, this brief evaluation of 
the transformationist approach is not intended as a commentary on the adequacy 
of that model as a descriptive generalization about language as a formal system, 
in which regard it is generally acknowledged to be a revolutionary achievement, 
even by its critics (e.g., Uhlenbeck, 1967). Rather, it is a critique of the 
approach to the extent that Psychological relevance is claimed for it. We have 
found it to be deficient from that viewpoint, but its fate as a psychological theory 
ultimately depends upon specific empirical data rather than argument alone. 


EXPERIMENTAL EVIDENCE 


Structure and deep structure also must be operationally distinguished. Thus 
variables related to the former include, for example, grammaticality and phrase- 
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to manipulate intraverbal associative habits. These attempts have met with 
varying degrees of success, but we shall see later that any conclusions arising 
from linguistically or associatively based studies must be interpreted cautiously 
because the studies have uniformly ignored variables that, when manipulated, 
reveal the separate contributions of imaginal and verbal symbolic systems in 
language behavior. 

The research review is organized into four major sections, dealing with 
perception and comprehension on the decoding side and production and memory 
on the encoding side of language behavior. Each section seeks to differentiate 
between the effects of grammatical, associative, and semantic factors, but the 
major emphasis is on the first of these because they have received most attention 
in the recent literature, 


Perception 


Psycholinguistic studies of perception have been guided primarily by 
linguistic approaches aimed at demonstrating the effectiveness of grammatical 
variables and the operation of implicit rules or structural analyses in the per- 
ception of sentences, However, systematic comparisons with associative and 
semantic variables have been rare in this area and only the most tentative 
generalizations are possible on the basis of the data. 

G. A. Miller and Isard (1963) attempted to differentiate the effects of syn- 
tactic and semantic features of spoken sentences on their intelligibility. The 
basic material consisted of a series of five-word, normal grammatical sentences, 
such as Colorless cellophane packages crackle loudly. A second set consisted of 
word sequences with the same syntactical structure as the normal grammatical 
sentences, constructed by selecting the first word from the first sentence of the 
normal set, the second from the second sentence, and so on. The resulting 
sentences therefore were “grammatical” but semantically anomalous, e.g., 
Colorless yellow ideas sleep furiously. A third set consisted of ungrammatical 
strings constructed by haphazardly scrambling the words from different sen- 
tences (e.g., Sleep roses dangerously young colorless). Subjects listened to the 
recorded sentences spoken in the presence of masking noise and attempted to 
repeat what they heard. The results of three experiments showed that the normal 
grammatical sentences were easiest to hear, the semantically anomalous se- 
quences were intermediate, and the ungrammatical strings were the most diffi- 
cult to perceive. Figure 12-3 shows the data for one of the experiments. Miller 
and Isard interpreted these findings in terms of the use of nonphonological 
linguistic rules—both syntactic and semantic—as opposed to simple stimulus 
probabilities in the perception of sentences. However, the nature of such rules 
and just how they are used in perception remained unspecified. It is by no 
means certain, moreover, that grammatical and semantic factors were effectively 
teased apart by the procedure, inasmuch as the grammatical but semantically 
anomalous sentences may have been more meaningful (in some bizarre sense) 
than the ungrammatical strings. 


412 IMAGERY AND VERBAL PROCESSES 


Separate Presentation 


100 
Grammatical 

+ 80 
3 
E Anomalous 
o] 
A 60 
= 
£ o 
a 
2 40 Ungrammatical 
2 
= 20 

0 


0 5 10 15 
Speech-to-Noise Ratio in Decibels 


FIGURE 12-3. Percent strings 
heard correctly as a function of speech- 
to-noise ratio when each type of test 
material is presented separately, From 
Miller and Isard (1963, Figure 3, p. 
223). 


A series of studies designed to reveal perceptual effects of phrase structure 
was initiated by Fodor and Bever (1965). Their subjects listened to tape- 
recorded sentences, each of which had an auditory “click” superimposed at 


major break is between happy and was. For one copy of this sentence, the 
click was located at this major break; in other copies the clicks were placed 
progressively farther from the break. The subjects were required to write down 
a sentence immediately after it was presented and then indicate by a slash 
where they thought the click had occurred, Fodor and Bever hypothesized that 
errors in click locations would be systematically related to the structural descrip- 
tions of the sentences, Consistent with this hypothesis, the majority of errors 
were in the direction of the major constituent break, as though the clicks were 
“attracted” toward such boundaries, Subsequent experiments (see Garrett & 
Fodor, 1968, PP. 465-466) controlled for such variables as memory and 
acoustic features that might mark the constituent boundaries. The effect was 
not modified by these controls, apparently justifying the conclusion that per- 


ception of sentences is an active process involving a structural analysis rather 
than a passive Tesponse to acoustic cues, 
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occurrence of the two clicks and then recalled the sentence and marked the 
location of the clicks. In the other condition, they first recalled the sentence and 
marked the location of the clicks. The major findings of relevance to the present 
context was that click location errors were significantly related to variation in 
the constituent boundaries when sentences were recalled prior to the click 
judgments, which essentially confirms what Fodor and Garrett found, but when 
the order of clicks was judged immediately after stimulus presentation, no 
tendency for clicks to migrate toward constituent boundaries was observed. The 
“click migration” phenomenon thus appears to be related to memory and re- 
sponse factors rather than to perceptual (input) factors, although Feldmar con- 
cluded that the issue remains to be definitively resolved, particularly in view of 
the complexity of the phenomenon. 

The preceding experiments were concerned with the effect of surface struc- 
ture on perception, A study by Mehler and Carey (1967) investigated perceptual 
effects of both surface and base (deep) structure. Their subjects listened to a 
series of eleven sentences embedded in white noise. Following each sentence, 
they recorded what they had heard. Each series was so constructed that the 
first 10 sentences were identical in either surface or base structure and the 11th 
was a syntactically different test sentence. Thus the intention was to induce a 
set for a particular grammatical structure in the hope that this might impede the 
perception of sentences with different structures. Consistent with this hypothesis, 
perception scores for the test sentences showed that changes in both surface 
and base structure disrupted perception, with surface structure having the 
stronger effect. 

In general, then, the perception studies provide some evidence of the 
psychological relevance of grammar, but the effects of grammatical, associative, 
and semantic variables are yet to be systematically compared in perceptual tasks. 


Comprehension 


The central question to be considered in this section is the extent to 
which syntactic theory alone can account for a subject’s ability to understand 
connected discourse. A number of investigators have extended G. A. Miller’s 
(1962) psychological interpretation of transformational grammar to the study 
of sentence comprehension. The basic assumption is that subjects understand 
complex sentences by decoding them to their underlying kernels, according to 
an early version of the hypothesis (e.g., Gough, 1965), or to their underlying 
deep structures, according to a later version (Gough, 1966). It follows that the 
ease of understanding of sentences is a function of their transformational 
complexity, i.e., the number and nature of the transformations that separate a 
sentence from its underlying kernel or structure. Predictions from this hypothesis 
hinge on how grammatical theory defines the various transformational opera- 
tions and on the psychological relevance of such operations (Garrett & Fodor, 
1968). It has been inferred from the grammar that the order of complexity of 
sentence types is from kernel (simple, active, affirmative, declarative), to nega- 
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tive, to passive, to passive-negative in increasing order of difficulty. Initial sup- 
port for such an ordering was provided by the results of a sentence-matching test 
of the time required to perform grammatical transformations (G. A. Miller, 
1962). The experiments under consideration here extended the above reasoning 
to the problem of comprehension of sentences as measured by the time required 
to make the decision that a sentence is true or false with respect to a referent 
situation. 

Gough (1965) used stimulus sentences such as “The boy hit the girl” or 
“The boy kicked the girl,” and the negative, passive, and negative-passive trans- 
formations of these kernels. The “events” that confirmed or falsified the sen- 
tences were ink drawings depicting the possible permutations of a boy or a girl 
hitting or kicking a boy or a girl, Each sentence was read to the subject, followed 
immediately by the exposure of a picture. His task was to depress one of two 
buttons indicating his judgment of whether the sentence was true or false with 
respect to the picture. 

Gough’s results showed considerable agreement with the transformational 
decoding hypothesis in that verification time increased from kernel, to passive, 
to negative, to negative-passive. However, the ordering of the passive and nega- 
tive sentences departs from expectations, inasmuch as the passive is assumed to 
be grammatically more complex than the negative—an assumption that G. A. 
Miller’s (1962) data on transformational complexity supported, Gough’s data 
also revealed that truth value interacted with the affirmative-negative variable 
in such a manner that true judgments were faster than false in the case of 
affirmative (kernel and passive) but not negative sentences, These findings were 
interpreted to mean that the difference between affirmative and negative sentences 
must include a semantic component as well as a syntactic transformation, for 
the difference between true and false sentences is semantic, 

Experiments by McMahon (1963) and Slobin (1966) involved the same 
general procedure as Gough’s and in general yielded the same ordering of 
verification speed for the four types of sentences, In the case of Slobin’s study, 
the ordering was obtained with children as well as adults, and the differences 
were particularly strong when the sentences and referent situations were ones in 
which the subject and the object are reversible (e.g., The dog is chasing the 
cat). With nonreversible sentences (e.g., The girl is watering the flowers), the 
difference between active (affirmative or negative) sentences and their passive 
counterparts was largely washed out. Slobin interpreted the latter finding to 
mean that nonreversibility presents fewer opportunities for confusion, since 
there is only one probable subject and one probable object of action. Non- 
reversibility therefore facilitates comprehension of passive sentences because the 
logical subject and object are easily distinguished despite a reversal of gram- 
matical subject and object. While some features of Slobin’s results were dis- 
crepant from those of McMahon and Gough, they lead to the same general 
conclusion that syntactic theory alone cannot account for the data—semantic 
factors are important as well and can sometimes override the effect of syntax. 

Gough (1966) tested the transformational decoding hypothesis further by 
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introducing a 3-second delay between the end of the sentence and the picture 
that verified it. He reasoned.that if the sentence has to be reduced to its under- 
lying structure before it can be understood, as the hypothesis implies, then the 
delay interval would permit such a transformation to be completed, and subse- 
quent verification time would reflect only the verification process and not the 
transformation. Any differences attributable to transformational complexity 
should therefore be eliminated or reduced under the delay condition as compared 
to the conditions of the earlier experiment, in which the verifying picture immedi- 
ately followed the sentence. The results of the experiment failed to confirm the 
prediction, for active sentences were still verified faster than passive, and 
negative faster than affirmative. Gough concluded that while a transformational 
description of sentence complexity remains plausible, the transformational de- 
coding hypothesis of the process of comprehension is weakened. He considered 
sentence length as an alternative explanation, since length had been confounded 
with transformational complexity in the earlier studies, A second experiment 
showed, however, that the active-passive difference is not an artifact of sentence 
length. 

V. A. Morris, Rankine, and Reber (1968) essentially replicated Gough’s 
(1966) study, with the modification that their subjects reconstructed the Noun- 
Verb-Noun relations in input sentences by pressing a set of labeled keys in the 
proper sequence (e.g., “girl-kick-boy” for the sentence “The boy was kicked 
by the girl”) instead of verifying the sentences with respect to pictures. The 
results replicated Gough’s when the subjects responded immediately, but when 
their response was delayed by 3 seconds, the differences between sentence types 
were washed out, contrary to Gough’s results but consistent with the transforma- 
tional decoding hypothesis. Morris et al. concluded that response availability is 
crucial in finding support for the hypothesis. They also stressed the importance 
of semantic factors in the effects and the possibility that many of the results 
might be alternatively explained in terms of a surface structure model (Yngve, 
1960; see later discussions). 

The above findings strongly suggest that verification time in studies such as 
those of Gough, McMahon, and Slobin is not a function of understanding but of 
the verification process. Gough speculated that this process may involve a 
comparison of sentence and verifying event in terms of habitual ways of describ- 
ing such events. Normally the active voice is used in such descriptions, and the 
difficulty of the comparison process may be a function of the discrepancy between 
the order of events in a given sentence (e.g., a passive) and those in the implicit 
(active) description, or it may involve a habitual order of scanning pictured 
events, where the scanning habits themselves derive from descriptive habits. As 
already noted, Slobin (1966) considers similar interpretations of the “mismatch” 
between sentence and event. These suggestions raise important questions con- 
cerning the nature of the mediating process in sentence comprehension, to which 
we shall return after considering one more illustrative experiment. 

Stolz (1967) asked whether native speakers of English can behave as if they 
have direct access to the highly abstract grammatical rules and constructs in- 
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cluded in theories such as Chomsky’s, If they can, they should be able to under- 
stand readily any novel sentence as long as its structural description conforms to 
the rules of their language. In short, their comprehension should reflect the pro- 
ductivity of the grammatical rules. To answer this question, Stolz presented to 
his subjects self-embedded relative clause sentences such as The vase that the 
maid that the agency hired dropped broke on the floor. A subject was required 
to decode the sentence into its component clauses and to write each clause as 
a simple sentence. Stolz reasoned that, if a subject is able immediately to decode 
the sentence correctly, he is displaying productivity in its strong sense as pre- 
dicted by linguists. If he is able to process them only after encountering several 
examples of the same structure, he might be described as having learned the 
Structure during the experiment and as displaying productivity in a weaker 
sense. Finally, if he performs only at a chance level, he would not be displaying 
productivity at all. 

On the assumption that some subjects would not display strong productivity, 
Stolz introduced two types of clues that might help subjects to learn the relevant 
grammatical rule. One was a feedback condition in which subjects were given a 
paraphrase of the sentence, revealing its meaning, after their decoding attempt. 
Another clue was to have the semantic structure of the sentence support the 
syntax, so that, if all possible Noun-Verb-Noun sequences were considered, only 
the correct ones would be semantically sensible. The above example (The vase 
that the maid . . . etc.) is an illustration of such semantic constraint. By con- 
trast, The dog that the cat that the bird fought scolded approached the colt 
exemplifies a semantically neutral sentence in which all possible Noun-Verb- 
Noun sequences would be meaningful. 

The semantic constraint variable and the presence or absence of feedback 
were factorially varied among independent groups of subjects, who were pre- 
sented a block of sentences of one combination of the two variables, e.g., a 
semantically supported sentence followed by feedback. All subjects were then 
presented, without feedback, a second block of sentences that were semantically 
neutral. The results showed generally that only about half the subjects displayed 
strong productivity, i.e., they could decode the structures without the aid of 
semantic clues or feedback. The results for the second block of sentences showed 
that the only condition under which the structures were effectively learned was 
when feedback was coupled with an absence of semantic constraints in the first 
block. Stolz concluded that subjects may rely heavily on semantic information— 
word meanings—in decoding a sentence. Thus when such information was pres- 
ent in the first block of sentences in the experimental situation, syntactic process- 
ing may have been largely bypassed, and subjects failed to learn the structural 
rule necessary for decoding the semantically neutral sentences in the second half 
of the experiment. When semantically neutral sentences were presented in the 
first half, however, the subjects were unable to interpret them semantically and 
were accordingly forced to attend to feedback information in order to learn the 
syntax. The learning then generalized to the second block of sentences. 

The comprehension studies reviewed above support the psychological rele- 


Language and the Symbolic Processes 417 


vance of grammar in that transformational complexity correlates reasonably well 
with ease of comprehension, and that a grammatical rule (recursive self-embed- 
ding) can be used readily by some subjects and learned by others in an experi- 
mental session. But the studies do not uniformly support the more specific 
hypothesis that the cognitive processes involved in comprehension parallel the 
steps involved in the derivation of a sentence according to transformational rules. 
What they do show consistently is that word meaning plays a crucial role in 
comprehension and verification—a role that overrides syntactical information 
unless care is taken to suppress relevant semantic cues. The nature of the effective 
méaning process and of the more general symbolic activity that mediates the 
behavioral indices of comprehension remains obscure in these studies, however. 
The verification latency experiments are potentially important in this regard be- 
cause they permit one to incorporate features of the referent situation into one’s 
theoretical account. The suggested interpretations (e.g., Gough, 1966; Slobin, 
1966) have tended to emphasize implicit verbal descriptions of those situations 
as containing the relevant syntactic or semantic information, but this is not the 
only possibility. The sentences, when concrete, may be decoded instead into 
nonverbal imagery and the information in the image compared with the informa- 
tion in the referent picture or sentence. Such information could also be involved 
in the mediation of other reactions such as the button-pressing sequence in the 
task used by V. A. Morris et al. (1968). The experiments under consideration 
were not designed to test such a possibility, but we shall see that an interpretation 
of comprehension and verification partly in terms of imagery is supported by the 
results of a number of recent experiments, to be considered in detail in the next 
chapter. 


Verbal Production 


Information on factors that affect verbal production can be found in the 
literature on word associations (e.g., Woodworth, 1938; Laffal, 1965). Some of 
the relevant findings have been mentioned in this book from time to time, and 
no further systematic review of such data will be attempted here. Rather, the 
major emphasis will again be on larger linguistic units on the response side and 
on grammatical structure (along with semantic and associative factors) on the 
input side. 

A body of research has dealt with the relation between linguistic variables and 
speech hesitations (silent pauses, filled pauses such as “ahs,” and various other 
nonfluencies of speech), The findings are relevant here because they could throw 
light on factors that influence creative productivity in natural language. Gold- 
man-Eisler (1958) showed that hesitation pauses preceded a sudden increase of 
information, estimated in terms of transition probabilities as determined by the 
accuracy with which judges could guess successive words in a sentence that had 
been produced by another speaker, given a preceding (or subsequent) part 
of the sentence as a context. That is, hesitations were associated with points of 
uncertainty in the message. These points did not coincide consistently with 
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linguistic structure, however, although structure appeared to be one factor, 
Maclay and Osgood (1959) similarly found that hesitations coincided with 
points of uncertainty, and that these were related to both phrase boundaries and 
lexical choices within boundaries. Filled pauses such as “ahs” tended to coincide 
with phrase boundaries, whereas unfilled pauses fell within phrase boundaries. 
Maclay and Osgood viewed the data as supporting the notion of two levels of 
organization in encoding, viz., lexical (or semantic) and grammatical (or struc- 
tural). Boomer (1965) found that the number of hesitations were much higher 
in the position following the first word of a phrase unit than in other locations, 
where the phrase unit was defined in terms of stress patterns in speech. These 
studies show that hesitations in speech are related to both structural and semantic 
variables, but the prediction of such phenomena is as yet quite uncertain, per- 
haps because their occurrence is determined by emotional-motivational as well as 
cognitive factors (see, e.g., Lay & Paivio, 1969; A. Reynolds & Paivio, 1968). It 
will be seen later (Chapter 13) that one semantic variable (abstractness-con- 
creteness) is particularly important, implicating imagery in the phenomenon. 

Other investigations using various dependent variables have presented both 
positive and negative evidence for the role of grammatical structure in the genera- 
tion of sentences. Consistent with the transformational view that kernel sentences 
are less complex than their transformations, Singh, Brokaw, and Black (1967) 
found that oral reading of kernels was less disrupted by interfering sidetone or 
noise than were the transformations. On the other hand, H. H. Clark (1965), 
using measures of diversity and covariation of words used by subjects to generate 
sentences, found evidence that subjects did not generate passive sentences simply 
by transforming active sentences. Instead, subjects apparently generated the 
sentences sequentially from left to right. The different studies are not comparable 
because of the many differences in design and procedure, but they serve to rein- 
force the conclusion from the research on sentence comprehension that the 
transformational model does not generate predictions about grammatical be- 
havior that are consistently supported, and to this extent at least it must be re- 
garded as insufficient. 

Some interesting support for the operation of grammatical category as a 
mediator of sentence generation was obtained by Pylyshyn and Feldmar (1968). 
Words such as cross, which are grammatically ambiguous (they can be used 
either as a noun or a verb) were paired with nonsense words rendered unambigu- 
ous as to part of speech by appending suitable noun endings (e.g., -INESS, 
-ILITY) or verb endings (e.g., -IVATE, -ILIZE). A posttest following paired- 
associate learning of such pairs showed that the ambiguous words were dis- 
ambiguated by the associative experience inasmuch as they were used in sentences 
predominantly as words of the same part of speech as the associated nonsense 
word. Although the effect was restricted to individual words in their experiment, 
Pylyshyn and Feldmar suggested that the conceptualization might be applicable 
to larger grammatical units such as phrases. Thus the abstract symbols of genera- 
tive grammars (NP, VP, and the like) might be viewed as functioning psycho- 
logically as mediators. This is an explicit statement of what transformational 
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approaches to sentence processing imply, and we shall see later that it is also 
implicit in surface-structure. models of memory (e.g., N. F. Johnson, 1965; 
Yngve, 1960). 

Effects of verbal associative relationships on sentence production have also 
been demonstrated in a number of studies. J. L. Prentice (1968) found that, in 
a sentence-completion task, word-associates were put into the same sentence 
more often than nonassociates. Rosenberg (1967) asked subjects to write 
stories that included groups of associatively related or associatively unrelated 
nouns, Complex sentences produced by the subjects were analyzed into basic 
underlying sentences, For example, the sentence A needle, thread, and pin are 
helpful if you want to do some sewing would be reduced to four sentences: A 
needle is helpful. A thread is helpful. A pin is helpful. You want to do some 
sewing. The results showed that associatively related nouns that occurred in the 
same complex sentence were more likely than unrelated nouns to appear as 
identical constituents in the same underlying sentences, whereas the unrelated 
nouns more often occurred in different underlying sentences. These studies in- 
dicated a relationship between association and syntax that cannot be ignored 
in any theoretical analysis of the psychology of linguistic structure. 


Memory and Learning 


The bulk of the systematic evidence on the psychological relevance of 
grammar and on the role of associative and semantic factors in sentence process- 
ing comes from studies of memory and learning. The psychological construct of 
unitization, or chunking, runs as an explicit or implicit orienting theme through 
much of this research, for the evidence indicates that subjects remember sen- 
tences or passages in which the number of elementary units (e.g., words) exceeds 
memory span by somehow chunking them into higher-order units. This concept 
has already been discussed at some length in Chapter 7 and elsewhere. The 
central issue in the present instance is the identification of the language variables 
that are used as the basis for chunking, and the psychological nature of the 
processes through which the variables operate. 


Order of approximation to English Evidence on the effects of linguistic 
variables on chunking and recall has been obtained using the G. A. Miller and 
Selfridge (1950) procedure for varying the degree to which a sequence of 
words approximates the statistical structure of English. Miller and Selfridge 
varied sequential dependencies in terms of the number of items that determine 
the next one in the sequence, Thus a zero-order approximation consisted of 
words drawn at random from Thorndike and Lorge (1944); the first-order 
approximation took into account the relative frequencies of words in the language 
(achieved by scrambling the words from higher-order lists); the second-order of 
approximation was developed by presenting a common word such as he, it, or 
the to a subject with instructions to use it in a sentence. The word he used 
directly after the given word was then given to another subject, who similarly 
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used it in a sentence; and so on, until a sequence of the desired length was 
achieved. For higher-order approximations, the length of the determining con- 
text was increased, up to six adjacent words for a seventh order of approximation 
to English. A final set of words was taken directly from literary passages. Miller 
and Selfridge found that, when such lists were presented to subjects for recall, 
the number of words recalled increased with approximation to English up to the 
fifth order, with no further increase for seventh order and text material. This re- 
lation was particularly strong with relatively long lists. 

That chunking is involved in the order-of-approximation effect was clearly 
demonstrated in the Tulving and Patkau (1962) experiment, previously sum- 
marized in Chapter 7. They found that the number of words recalled as an 
uninterrupted sequence (“adopted chunks”) increased with approximation to 
English—that is, the closer the approximation to English, the more words in 
the chunk—but the number of chunks recalled remained invariant at about six. 
Their findings suggest that the facilitating effect of approximation to English can 
be accounted for in terms of the length of the sequence that functions as a unit 
during recall. However, the nature of the effective linguistic variable is not 
revealed by such data. Miller and Selfridge (1950) had originally interpreted 
their finding in terms of sequential constraints—‘short range associations that 
are familiar to the Ss”—as opposed to meaning. In the context of the chunk- 
ing hypothesis, their interpretation implies that unitization is dependent upon 
word-to-word associative habits. However, such associations are confounded 
with grammaticality and with semanticity when order of approximation is varied. 
Coleman (1965) found that, when strings were ranked by subjects for gram- 
maticalness, order of approximation correlated highly with grammaticalness. 
Thus chunking (hence recall) also could be based on grammatical cues rather 
than associations, Similarly, meaningfulness or semanticity in general appears 
to increase with degree of approximation. The different variables have been 
investigated in subsequent research. 

Salzinger, Portnoy, and Feldman (1962) applied the “cloze” procedure, in 
which subjects are required to guess words that have been deleted from a passage, 
to 50-word passages from Miller and Selfridge (1950). They found that the 
proportion of words correctly guessed increased from zero order to seventh 
order. In addition, the proportion of words in the same grammatical category 
as the deleted words increased from zero to third order, while the number of 
exact correct words continued to increase for higher-order approximations. 
From these findings Salzinger et al. inferred that the improvement in memory 
observed by other investigators must be attributed primarily to increased syn- 
tactic structure between orders 1 and 2, about equally to syntax and meaning 
between orders 2 and 3, and primarily to meaning beyond order 3. 

Results consistent with the Salzinger et al. hypothesis have been reported by 
Tejirian (1968). He tested recall for standard Passages varying from first to 
sixth order of approximation, and for comparable passages in which the words 
in particular grammatical categories were randomly altered in such a manner 
that their semantic structure varied while syntactic structure remained con- 
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stant. He found that the number of words correctly recalled could be accounted 
for entirely by syntactic structure up to third order, whereas differences in 
semantic structure alone accounted for increases beyond the third order. On the 
basis of further analysis, Tejirian concluded that syntactic and semantic structure 
facilitated recall primarily by enabling subjects to group words into chunks of 
varying lengths, while the number of chunks recalled remained relatively con- 
stant. The findings are thus consistent with the Tulving and Patkau (1962) 
hypothesis and also show that both grammaticalness and meaning contribute 
somehow to chunking and recall proficiency. However, they do not reveal the 
nature of the specific grammatical or semantic variables that are involved in the 
effects, nor do they throw light on the nature of the symbolic processes through 
which the variables operate. 


Surface structure and transition error probability Studies designed to 
identify the effective grammatical variables in chunking and recall and to test 
psychological interpretations of such effects have taken either surface structure 
or deep structure as their point of departure. Focusing on surface structure, N. 
F. Johnson (1965) hypothesized that subjects may chunk to-be-recalled material 
into phrase units on the basis of their knowledge of grammar. To test this 
hypothesis, he had subjects learn sentences as responses to digits in a paired- 
associate learning task. Their responses were scored for the conditional probabil- 
ity that the words in the sentences were wrong, given that the immediately 
preceding word was correct. Johnson assumed that the pattern of these transition 
error probabilities (TEPs) for a sentence would reveal functional subunits in that 
the TEP would be relatively high at the boundaries of phrase units and low 
within units. For example, in the sentence The tall boy saved the dying woman, 
there should be a higher probability of an error on the transition between boy 
and saved than on any other. The results were consistent with this expectation. 
In addition, TEPs varied within phrases, with the pattern of variation seeming to 
reflect the phrase structure of the entire sentence as determined by an immediate 
constituent analysis. The findings have been confirmed and extended in sub- 
sequent studies (see N. F. Johnson, 1968). 7 

While the TEP data relate chunking to grammatical units, they do not in 
themselves indicate that grammatical structure per se, rather than association or 
meaning, is the basis of the grouping. N. F. Johnson (1966) argued that sub- 
jects do in fact use the structure in a manner predictable from his theory of 
sentence generation. According to the theory, which is similar to one proposed 
by Yngve (1960; see below), subjects generate sentences by decoding higher- 
order encoding units into their constituents. Thus a stimulus first elicits a recoding 
device that represents the entire sentence. The speaker then applies a decoding 
rule that translates the sentence into Subject and Predicate; he stores Predicate 
in his short-term memory while he further decodes Subject into Article plus 
Modified Noun; and so on. One implication of the model is that any associations 
involved are probably between the hypothetical decoding operations rather 
than the responses themselves. The operations involved in producing a phrase 
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are adjacent; those involved in going from one phrase to the next are not. Con- 
sider the sentence The tall boy saved the dying woman. The model assumes that 
when the subject produces tall, he then recovers “Noun” from memory and de- 
codes it into boy. Thus there should be a direct association between zall and boy, 
However, after boy is produced the next step is to recover “Predicate” from 
memory and decode it into “Verb” plus “Noun Phrase.” Only then is the Verb 
decoded into saved, and there should accordingly be no direct association be- 
tween boy and saved when the subject learns the sentence, 

Johnson tested the hypothesis by having subjects learn sentences as paired- 
associate responses. Prior to the task, the subjects were given another paired- 
associate task to establish adjective-noun (within phrase) or noun-verb (between 
phrase) associations between items to be subsequently used in the sentence learn- 
ing task. On the basis of the theoretical model, it was expected that the adjec- 
tive-noun association would transfer to sentence learning, thereby reducing the 
probability of errors on that transition, whereas the noun-verb association would 
not show such transfer because the direct association presumably is not used to 
integrate the noun-verb transition. The results were entirely consistent with the 
hypothesis. 

Rosenberg (1968) argued that Johnson’s failure to find a significant effect of 
associative habit upon transition errors at the phrase boundary could be at- 
tributed to the weakness of laboratory-established, as compared to natural- 
language, associations. Rosenberg investigated this possibility by having subjects 
learn sentences containing strong between- and within-phrase interword associa- 
tions (e.g., The old king ruled wisely) or ones containing weak associations (e.g. 
The poor king dined gravely) throughout. The TEP patterns for the two experi- 
ments were consistent in suggesting that the words in the low-association sen- 
tences are indeed recoded into phrase units but that the words in the high-asso- 
ciation sentences are recoded into units that transcend the phrase boundary. 
Moreover, the probability of transition errors at the phrase boundary decreased 
as associative strength across the boundary increased. Rosenberg concluded that, 
in learning the sentence, the subjects recode the words into the largest chunks 
possible, the recoding being based upon the syntactic and associative-semantic 
structure of the sentence. Furthermore, the associative-semantic relations re- 
vealed by association norms appear to be more important than phrase structure 
in recall, as indicated by the fact that high-association sentences were easier to 
recall than low-association sentences. 


Grammatical nonsense material and recall Other investigators have 
used nonsense strings containing grammatical morphemes in an attempt to de- 
termine the “pure” effect of syntactical (surface) structure on learning independ- 
ent of meaningfulness, familiarity, and transitional dependency. Epstein (1961, 
1962a) achieved such structure in one series of sentences by the use of non- 
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desaked the citar molently um glox nerfs. In other sentences, the grammatical tags 
were omitted or items were randomized. Two further categories involved mean- 
ingful words that were sententially meaningless (like the anomalous strings used 
by G. A. Miller & Isard, 1963; see above) and were either syntactically or 
randomly structured, Subjects learned each sentence by the method of serial 
recall, The results showed that the syntactically structured material was easier 
to learn than the unstructured material. Epstein (1963) attributed the effect to 
a “temporal schema,” which refers to syntactical constraints placed on the 
temporal ordering of items within a structured series, as distinguished from 
rhythmical patterning and left-to-right transition dependencies. Although the 
data did not indicate how such a schema operates to facilitate recall, Epstein sug- 
gested that it might do so because it is congruent with the forward recall strategy 
adopted by most of his subjects. 

Positive effects of syntactic structure using nonsense items were also obtained 
by Forster (1966), but other studies have yielded negative results. In an un- 
published study, Rosenberg (cited in Dunne, 1968) used strings of four con- 
sonant-vowel-consonant syllables (CVCs) of low and approximately equal 
association value, controlling for letter similarity, The CVCs in different strings 
contained grammatical, ungrammatical, or no endings. No differences in recall 
were found for the various strings. Dunne (1968) reasoned that grammatical 
structure may be facilitative only when subjects perceive the structure and are 
therefore able to take advantage of it to organize recall. To test this, subjects 
were required to learn unstructured, grammatically structured, or scrambled- 
structured strings of CVCs under instructions which either cued or did not cue 
for structure, The results showed no effect of the instructional set and, contrary 
to Epstein’s and Forster’s findings, performance on the unstructured sequences 
was superior to the structured and scrambled-structured strings combined, Dunne 
suggested that structure may impede learning by increasing the amount of material 
to be learned. After examining previous studies, she concluded that a syntactic 
facilitation effect may depend upon the meaningfulness of the material, occurring 
only when the nonsense items are more “wordlike” than the CVCs used in her 
study, or when real words are used, as in the following study. 

Marks and Miller (1964) tested free recall for meaningful grammatical and 
semantically anomalous sentences, anagram strings formed by scrambling the 
word order of normal sentences so that the semantic components remained intact 
but the syntactic structure was destroyed, and word lists formed by scrambling 
the anomalous sentences. The results showed that normal sentences were easiest 
and word lists most difficult to recall, while anagram strings and anomalous sen- 
tences were intermediate in difficulty. An analysis of types of errors revealed, 
in addition, that semantic errors (intrusions of words from one string to another) 
occurred most frequently in anomalous sentences and word lists, whereas syn- 
tactic errors (bound-morpheme errors—viz., omission or incorrect addition of 
prefixes and suffixes—and inversions of words within strings) occurred most 
often in anagram strings and word lists. Thus the error scores differentiated be- 
tween semantic and syntactic factors, and showed that both facilitated learning. 
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Slamecka (1969) obtained similar results using a recognition rather than a recall 
test of memory, indicating that the differences in the Marks-Miller study indeed 
reflected a memory effect rather than response reconstruction. 

The above studies involved essentially dichotomous scaling of degree of 
grammaticalness. Coleman (1965) used a form of generative grammar to gene- 
rate a four-level scale of grammaticalness. Level I was generated by randomly 
drawing words from English prose. Level II was generated by drawing words 
according to restrictions imposed by several rules of the generative grammar, 
Levels IIL and IV involved progressively greater numbers of such rules. The 
psychological meaningfulness of grammatical level was demonstrated by the 
findings that naive subjects ranked the word sets of the different levels in the 
predicted order of grammaticalness, and that the ease of learning the sets was a 
function of grammatical level. Inspection of the scales also shows that gram- 
maticalness correlates with meaning, with word strings of Level IV being 
“almost meaningful” (e.g., They pushed back the homes first). Note that the last 
observation again points to the difficulty of teasing apart grammaticalness and 
semanticity at the real-word level. 

A similar problem has been encountered in attempts to differentiate interword 
associations and grammaticality, although their separation apparently is easier 
than the separation of meaning from either. Thus Rosenberg (1966) compared 
the effects of syntactic and associative relationships on sentence recall in a 
factorial design involving grammatical versus ungrammatical word order as one 
variable and high, moderate, and low free-association strength between words as 
the other, Subjects were given four study and recall trials with a list of sentences. 
The results showed that recall was facilitated by grammatical order and by high 
(as compared to moderate or low) associative strength. The variables did not 
interact, indicating that their effects were independent, An analysis of errors 
revealed that more syntactic errors occurred in the recall of ungrammatical than 
grammatical sentences, and intrusion errors were more frequent in the recall 
of sentences of low or moderate interword associative strength than ones of 
high strength, paralleling the distributions of syntactic and semantic errors ob- 
tained by Marks and Miller (1964). 

The above findings justify the empirical generalization that grammaticality 
can facilitate learning and recall, to some extent independent of associative 
habits and semanticity, with the possible qualification that grammaticality and 
meaning interact in such a manner that the former is effective when varied using 
real words but relatively ineffective when varied by adding grammatical endings 
to nonsense syllable stems, It is also Possible, as N. F. Johnson (1968, pp. 433- 
435) concluded, that the facilitating effect of grammar is small in absolute 
terms and in comparison with the effect of variation in meaningfulness when 
grammaticality is held constant, The latter suggestion should be viewed cautiously, 
however, because inferences concerning the relative effectiveness of grammatical 
and semantic factors must be based on Studies in which the two are varied not 
only independently but over a comparable range of values as well. This type of 
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control has not been achieved in the research to date, although in principle the 
problem is identical to that encountered in studies concerned with the relative 
effects of different word attributes in verbal learning (cf. Chapter 8) and pre- 
sumably could be similarly investigated using appropriate scaling techniques. 

With the exception of Coleman’s (1965) attempt to scale grammaticalness on 
the basis of the rules of a generative grammar, the above studies were generally 
concerned with surface-structure variables rather than deep structure, We turn 
now to research on the latter and to studies that have compared transformational 
grammar and surface structure models as predictors of memory. 


Surface structure versus transformational complexity in sentence memory 
Extending his transformational decoding hypothesis to memory, G. A. Miller 
(1962) proposed that a subject remembers a nonkernel sentence by first trans- 
forming it to its underlying kernel sentence and then storing the kernel along 
with the appropriate transformational rule as a footnote or tag. Thus The girl 
was hit by the boy presumably would be stored as some kind of representation 
corresponding to The boy hit the girl plus a tag indicating that a passive trans- 
formation is required for recall. One implication of this notion is that kernel 
sentences should be easier to remember than nonkernels because there is less 
to store in the former case. 

The initial experimental tests yielded impressive support for Miller's hypothe- 
sis. Mehler (1963) found that prompted recall was higher for kernel (simple, 
active, affirmative, declarative) sentences than for any of seven transformations 
of the kernels. Also consistent with the hypothesis, the majority of syntactical 
errors involved responses nearer to the kernel than was the correct response, as 
though the subjects tended to simplify their responses grammatically. Savin and 
Perchonock (1965) reasoned ingeniously that the amount of memory space 
required for storing a sentence in immediate memory could be estimated from 
the amount of material that could be recalled in addition to the sentence, If 
kernels take up less of the capacity of immediate memory than do transforma- 
tions, as the hypothesis implies, more additional material should be correctly 
recalled along with kernel sentences than with their transformations. Their 
experiment required subjects to recall a sentence and as many additional words 
as possible from a list of eight unrelated words that were presented immediately 
after the sentence. The results were consistent with the hypothesis: More words 
were recalled after kernels than after nonkernels, suggesting that transformational 
tags do indeed take up storage space. p 

Despite this early promise, subsequent studies have consistently failed to 
support the hypothesis. One series of these pitted transformational complexity 
against an alternative surface-structure model based on an index of the structural 
complexity of a sentence initially proposed by Yngve (1960). This measure 
assigns a number to each word in a sentence in such a manner that the more 
embedded the word in the sentence, the higher is the number assigned to it. This 
is formally done by drawing up a phrase-marker tree for the sentence and 
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counting the number of left branches leading to each word. The mean of this set 
constitutes an index of the structural complexity, or “depth,” of the sentence as 
a whole. 

The psychological rationale behind the use of the depth measure as a predictor 
of recall was explicated and tested by E. Martin and Roberts (1966), The 
essence of the theory is that listening to and reproducing sentences involves 
sequential encoding responses to individual words, such responses including an 
anticipatory component or expectation of what is coming next. The particular 
encoding responses elicited by words, in the case of listening, depends upon the 
stimulus situation (word classes, pitch, stress, etc.) for the listener and the 
listener’s linguistic habit structures (knowledge of word-word and class-class 
transition probabilities, etc.), In the case of sentence production (as in recall), 
a parallel analysis assumes that the encoding responses are a major component of 
what is stored in memory, and that these stored expectations function as com- 
mitments to reproduce a sentence in certain ways. The number of these ex- 
pectations or commitments reflects the structural complexity of the sentence and 
determines the memory load imposed by the sentence. 

Martin and Roberts illustrate the theoretical rationale and its relation to 
Yngve’s depth index using the sentence The new club member came early. 
When the listener hears The, he expects to hear the rest of the noun phrase and 
a predicate of some kind. Corresponding commitments are incurred by the 
speaker in uttering the same sentence. Thus two expectations or commitments 
are aroused by the word The, which is said to be structurally embedded to a 
depth of 2. The words new and club similarly arouse expectations of the rest 
of the noun phrase and a predicate, and each is accordingly assigned to a depth 
of 2. The noun member has depth 1 because only the predicate is expected. The 
intonation of the verb came indicates something more to come and it is assigned 
a 1. Finally, the pitch and stress of the adverb early indicate that it is the terminal 
word and it is assigned depth 0. The sentence can thus be characterized by the 
numbers, 2, 2, 2, 1, 1, 0. The mean of these numbers represents the average 
depth of the sentence. According to the psychological model, the likelihood of 
recall of the sentence is inversely related to this depth index. 

To compare the power of the surface structure and transformational models, 
Martin and Roberts varied sentence complexity, as defined by the Yngve depth 
index, and sentence kind (kernel and five transformations) in an orthogonal 
design, so that each sentence type included representatives of high and of low 
depth value. A set of six sentences was read aloud to the subjects for a series 
of six free recall trials. Consistent with the depth hypothesis, sentences of low 
mean depth were generally easier to remember, the differences being highly 
significant for all but two of the sentence types. Sentence kind, on the other hand, 
showed only one consistent effect: Kernels were uniformly inferior to nonkernels 
in recall, which is directly contrary to the prediction from the transformational 
model. 

Roberts (1968) subsequently investigated the effects of mean depth, syntactic 
type (active versus passive), and associative direction between the subject and 
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object of a sentence. All three variables had significant effects on free recall 
learning. Mean depth appeared to have the strongest and most consistent effect, 
while syntactic type and association had weaker effects that were qualified by 
interactions. Moreover, where syntactic type was effective, passive sentences 
were recalled better than actives, which again is consistent with E. Martin and 
Roberts (1966) but contrary to the transformation hypothesis. 

The theoretical issue is further complicated by the results of other studies. 
Inexplicably, E. Martin and Roberts (1967) failed to replicate the depth effect 
obtained in their earlier studies, Perfetti (1969) tested the depth hypothesis 
in two experiments, one of which also included two transformational dimensions. 
Neither experiment supported the depth hypothesis—in fact, contrary to that 
hypothesis, certain sentence types in one experiment were easier to recall when 
their depth (i.e., structural complexity) was high rather than low. The trans- 
formational variables also proved to be ineffective except in interaction with 
mean depth, These negative findings indicate that the Yngve-type surface-struc- 
ture model does not represent the psychological processes underlying memory 
for connected discourse any more adequately than does the transformational 
decoding hypothesis. 

Other investigations have similarly failed to support the transformational 
model, while at the same time revealing the importance of nonsyntactic semantic 
variables. Slobin (1968) read brief stories in the passive voice to subjects 
ranging in age from 5 to 20 years, who were asked to retell the story as accurately 
as possible. One series of stories consisted of full passives in which the actor 
was mentioned. The following is a sentence from one such story: “On the first 
day of school Bob was introduced to his new teacher by the principal, and was 
given a reading book by the teacher.” Another series consisted of truncated 
passives, without mention of the actor, e.g., “On the first day of school in 
September Bob was introduced to his new teacher, and was given an interesting 
reading book.” The crucial question was whether there would be a tendency for 
truncated passives to be recalled in the active voice with a generalized actor, 
plus footnotes indicating passive voice and deletion of the underlying subject, 
as the transformational decoding hypothesis would suggest. The results showed 
that there was a significantly greater tendency for full passives than for truncated 
passives to be retold in the active voice (62 percent as compared to 39 percent), 
indicating that truncated passives are stored in a manner that facilitates retrieval 
of their original syntactical form. Slobin concluded that the underlying semantic 
content may influence the selection of a particular grammatical form in encoding 
a sentence, and that there is no uniform relationship between syntactic com- 
plexity and psychological complexity of sentences. i 

Bregman and Strasberg (1968) interpreted the transformational hypothesis to 
mean that the syntactical footnote is stored as an independent component in the 
retention of nonkernel sentences and is therefore independently forgettable. They 
tested this notion by a recognition test in which subjects attempted to identify 
the grammatical form in which each of a series of sentences had been presented. 
If wrong, they were given a second choice. It was found that the second guesses 
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were correct more often than expected by chance, which was taken to discredit the 
original hypothesis because, if the syntactic symbol were the only representation 
of the grammatical form of the sentence, it should have been retained in an all- 
or-none manner. The fact that it was not, indicated that subjects reconstructed 
the syntactical form of the sentence from other aspects of their memories. The 
subjects’ answers to a postexperimental questionnaire suggested that these other 
aspects included a number of semantic features such as truth value, salience of 
the surface subject, and action imagery. Bregman and Strasberg concluded that 
the findings require a theory of sentence recall that distinguishes between the 
transmission code (the sentence form) and the semantic message (the idea or 
meaning). The former is generally forgotten once it has done its job and the 
semantic message has been decoded. Essentially the same point has been made 
by others (e.g., Brent, 1969; Fillenbaum, 1966; Sachs, 1967a). Later, we will 
examine the relevance of these views to the two-process model of meaning and 
mediation as applied to memory for sentences. 

The experimental evidence thus appears to be overwhelmingly against the 
transformational decoding hypothesis, but it should be noted that the positive 
findings obtained by Savin and Perchonock (1965) were not directly challenged 
by the above studies, none of which replicated the Savin and Perchonock design. 
Recent replications by Matthews (1968) and Glucksberg and Danks (1969) 
suggest, however, that Savin and Perchonock’s results can be attributed to 
differential word-recall delays rather than to space taken up by grammatical 
markers in immediate memory—the more complex the sentence, the longer the 
delay between word presentation and word recall. Error data also failed to 
support the transformational model in the Glucksberg and Danks experiments. 
The conclusion is compelling that the transformational interpretation of memory 
for sentences is entirely without support, and we must look for an alternative 
predictive model. 


Complexity of deep structure in memory Still within the framework of 
transformational grammar, a final theoretical possibility is that deep structure 
itself plays a role in sentence processing independent of transformational com- 
plexity. Evidence favoring such an interpretation has emerged from a series of 
experiments by Rohrman (1968), who contrasted his approach with the sur- 
face-structure model presented by Martin and Roberts (1966). Rohrman ques- 
tioned their theory and evidence on several grounds but, since we have already 
seen that the model lacks firm support, we need consider only his most serious 
objection: In trying to vary the Yngve depth index and transformational com- 
plexity orthogonally, Martin and Roberts introduced uncontrolled but systematic 
changes in deep structure that entirely confounded their manipulations of surface 
structure. 

Rohrman controlled for such shortcomings and tested the predictive power of 
deep structure by comparing memory for English subject nominalizations, such 
as growling lions, and object nominalizations, such as raising flowers, which are 
identical in surface structure but differ in the complexity of their underlying 
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structures. The deep structures from which they are derived are shown in Figure 
12-4, where it can be seen that the object nominalization has an extra node. 
Moreover, while both deep structures undergo one transformation to reach the 
surface form, they differ in the type of transformation involved: Subject nominali- 
zations involve a permutation transformation to reverse the order of elements 
(from lions growl to growling lions), whereas the object nominalizations involve 
a deletion transformation to eliminate the indefinite nominal (PRO) functioning 
as the subject of the underlying string (PRO raise flowers becomes raising 
flowers). Stated simply, an element essential to the meaning of the object 
nominalizations is missing from their surface structure—raising flowers implies 
that someone raises flowers, The dummy element is explicit only in the deep 
structure. The subject nominalizations involve no such element—that “lions 
growl” is clear in the surface structure of growling lions. Thus the object nominali- 
zations are more complex than the subject nominalizations in their deep struc- 
ture but not in their surface structure, and they differ in their transformational 
two kinds of speeches also differed in vocabulary level and sentence length, 
so the finding is only suggestive, though consistent with what would be expected. 

The experimental test of the hypothesis involved presentations of 10 nominali- 
zations, five of each type, for a single free recall trial. Consistent with expecta- 
tions, significantly more subject than object nominalizations were recalled. Two 
further experiments, in which the procedure was modified to control for certain 
factors, yielded the same result. A final experiment involved nominalizations 
that differed in their transformational histories but were equivalent in the com- 
plexity of their deep structures. No difference in recall was obtained in this case, 
indicating that the effect in the three prior experiments could be attributed to 
complexity of deep structure rather than to differences in the type of transforma- 
tion involved in the derivation of subject and object nominalizations from their 
deep structures. 

Rohrman concluded that the deep structure interpretation of memory is 
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FIGURE 12-4. Deep structures of subject nominalizations 
(e.g, growling lions) and object nominalizations (e.g., raising 
flowers). 
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“compatible with virtually all other current work in the area and the long 
traditional literature. A problem plaguing earlier work has been the vagueness 
resulting from using ‘meaning’ as the memory representation which Ss store, 
and this was obviously what took place. Using the notion of deep structure . . , 
provides a great deal more precision and is theoretically and practically more 
. .. useful than the older semantic terminology” (1968, p. 912). 

Precisely what “older semantic terminology” is being referred to in the state- 
ment is unclear, but we may assume that the asserted conceptual superiority of 
deep structure is intended to apply generally to previous semantic approaches to 
psycholinguistic problems. One relevant psychological dimension was considered 
in a study by Rohrman and Polzella (1968). As before, they found that nominali- 
zations with less complex deep structures were easier to recall than those with 
more complex ones and, in addition, association data showed that the two types 
of nominalizations did not differ in the number of associations they elicited, i.e., 
their verbal-associative meaningfulness (m). These data were taken as further 
support for the notion that the underlying structure of a sentence adequately 
Serves as a conceptualization of the memory representation of that sentence, It 
should be noted, however, that the alternative index of meaning they considered 
has been found to be relatively ineffective in memory studies at the real-word 
level (Chapters 7 and 8), and it comes as no surprise that here, too, » bore no 
relation to recall. In the light of what we do know about the effective word 
attributes in memory tasks, Rohrman’s linguistic interpretation remains un- 
compelling precisely because he failed to control for imaginal meaning in his 
experiments, We shall see in the next chapter that, when such a control is in- 
troduced, deep structure complexity fails as a predictor of recall; conversely, 
when deep structure is controlled but imagery is varied, the latter once more 
emerges as a potent factor in memory for language. In anticipation of the later 
discussion, we can conclude that deep structure models in general, whether based 
on Structural complexity or transformational complexity, have thus far been 
unable to account satisfactorily for the way people remember sentences when 
alternative interpretations have been adequately tested, 

One important set of positive findings leaves the issue open. Blumenthal (1967) 
found that the final nouns in Passive sentences were more effective cues for the 
recall of the entire sentence when the noun functioned as the logical subject 
(e.g., tailors in the sentence Gloves were made by tailors) than when it func- 
tioned as an adverbial modifier (e.g., hand in the sentence Gloves were made by 
hand). Blumenthal hypothesized that the logical subjects are more effective 
Prompts because they are more inclusively involved in the sentence as a whole 
at the deep structure level than are adverbials. Blumenthal and Boakes (1967) 
obtained further support for the hypothesis using improved procedures and 
sentence materials. Their results are particularly challenging to alternative 
hypotheses because surface Structure and various noun features, including 
concreteness-abstractness, apparently were carefully controlled. It remains to be 
seen whether the deep-structure interpretation will hold up under further testing. 

The general implications for psycholinguistic theory of the results that have 
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been considered in this chapter will be discussed at the end of the next chapter, 
where they can be compared and contrasted with conclusions based on research 
generated by the two-process theory of meaning and mediation. 


SUMMARY 


This chapter has been concerned in general with the identification of 
effective linguistic variables and with the formulation of a theoretical psycho- 
linguistic model that could explain the effects. The unique emphasis was on gram- 
matical variables, as distinguished from associative and semantic variables, and 
on linguistically based models, especially ones based on Chomsky’s theory of 
transformational generative grammar, The research in the area has shown that 
linguistic variables in general are effective, and that grammatical, associative, and 
semantic variables all contribute to the effect, but it has proven difficult to tease 
them apart. This is particularly so with respect to the contribution of semantic 
factors to the effect of syntax. Chunking or unitization seems to be one important 
psychological process through which these variables have their effect on memory 
in particular. 

The theoretical models derived from linguistics have emphasized either surface 
structure or deep structure, Initial studies testing the different approaches yielded 
positive evidence for their validity, but subsequent experiments with more ade- 
quate designs and controls have generally produced contradictory findings. This 
is especially true of research concerned with memory for sentences or phrases. 
The conclusion is that none of the linguistic models provides a satisfactory ac- 
count of language from a psychological viewpoint. What does emerge repeatedly 
from the research is evidence of the centrality of meaning in effects related to 
linguistic structure, although an overall conceptualization of the nature of 
effective meaning and its relation to syntax is wanting. 


13 


Imagery and Language 


This chapter extends the dual-coding model to psycholinguistic phe- 
nomena. The central question is whether such an approach provides a viable 
alternative, or the foundation of an eventual alternative, to the associationistic 
and linguistic conceptions discussed in the last chapter. The first of three sections 
devoted to the issue reviews the dual-coding theory with specific reference to its 
relevance to psycholinguistic problems. The second reviews the available empiri- 
cal evidence on the role of imaginal and verbal symbolic processes in language 
comprehension, production, and memory. The final section presents some specu- 
lative views concerning the implications of the model for such linguistic phe- 
nomena as poetry and metaphor. In view of its novelty as a theoretical construct 
in contemporary psycholinguistics, imagery will receive most of the attention 
throughout, but always with due regard for its conceptual status in the two- 
process model. 


THEORETICAL ORIENTATION 


The following analysis of the role of the symbolic systems in language 
behavior emphasizes the functional distinctions between verbal processes and 
imagery and their relations to meaning, as previously discussed in various con- 
texts. As a theoretical approach to language, it differs from both S-R learning 
and linguistic theories in a number of respects but particularly in its explicit 
recognition of nonverbal processes in verbal behavior, By contrast, the verbal- 
associationistic approach to meaning and mediation and the transformational- 
linguistic model are exclusively intraverbal in their emphasis. Together they 
might form the basis for a comprehensive model of the organizational structure 
and functional properties of the “ideal” verbal symbolic system, but such a model 
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would not constitute a general psycholinguistic theory because it would be in- 
capable of dealing with nonverbal factors in verbal behavior. The more general 
S-R approaches of Skinner, Staats, and Osgood do take account of nonverbal 
factors, but they do not explicitly consider the functions of nonverbal symbolic 
processes as mediators of language behavior in a way that would distinguish 
them from verbal processes. That is, there is no emphasis on the possible func- 
tional distinctions between verbal and nonverbal processes that would have any 
differential predictive consequences vis-a-vis verbal behavior, Here precisely lies 
the strength of the two-process approach: It specifies a distinct functional role for 
nonverbal imagery in the understanding and production of language. This fea- 
ture of the approach is most directly relevant to the problem of “knowledge of 
the world” in that such knowledge is assumed to be coded partly in the form of 
representational images of objects and events, and the mediational effects of 
these images are considered as being analogous to the effects of concrete settings 
themselves, It can be seen that this view represents an extension of the analogy 
drawn earlier between pictures and mental images, While not extensively re- 
searched, the above is certainly not a strange conception in common-sense 
approaches to language. What is new in the approach is the theoretical and 
operational specification of functional distinctions between imagery and the 
verbal symbolic system with respect to language, thereby rendering the theory 
testable. 


The Functional Distinctions Reviewed 


The two symbolic systems were theoretically characterized in Chapter 2 
in terms of their relative efficiency for concrete as compared to abstract, stati 
as compared to dynamic, and parallel versus sequential information processi 
functions. Thus imagery is assumed to be specialized for the symbolic representa- 
tion of concrete situations and events, speed and flexibility of transformational 
thinking (the “flights” as compared to the “perchings” of the stream of thought), 
and parallel processing in the visual-spatial sense. The verbal system, on the 
other hand, is presumably characterized by its capacity to deal with abstract 
problems, concepts, and relationships, and for processing sequential information. 
These distinctions are, of course, relative rather than absolute, and the systems 
presumably overlap, particularly in regard to parallel processing in the opera- 
tional sense. Moreover, rather than function autonomously, they are assumed 
generally to interact in their symbolic capacity. 

The specific Psycholinguistic implications of the functional distinctions will be 
discussed later as testable hypotheses in the context of relevant research. How- 
ever, certain general implications may be noted here. An obvious one is that 
verbal descriptions of concrete situations and events from memory and verbal 
expressions of the manipulation of spatial concepts are likely to be mediated 
efficiently by nonverbal imagery, whereas abstract discourse and verbal ex- 
pressions of abstract reasoning are more likely to be mediated entirely by the 
verbal system. A second (less obvious) implication is that the verbal behavior 
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mediated by imagery is likely to be more flexible and creative than that mediated 
by the verbal symbolic system. This follows from the theoretical assumption that 
the spatially and operationally parallel image system is not characterized by 
logical and sequential constraints to the same degree as the verbal symbolic 
system. This implies further, and more specifically, that the understanding and 
the production of concrete language (presumably mediated partly by the image 
system) are more likely to reflect the creative aspects of the grammar of a 
language than are the understanding and the production of relatively abstract 
language (which is presumably linked more exclusively to the sequentially 
operating verbal symbolic system). The processing of abstract language is also 
likely to be slower and generally more difficult because of its dependence on the 
verbal system. 


Imagery and Linguistic Meaning 


The above propositions hinge on the assumption that linguistic meaning 
is (in part) imagery, or at least is closely linked to imagery. This assumption was 
discussed in detail in Chapter 3, particularly with reference to words as the 
linguistic units. Since we are concerned here with extended segments of language 
up to and beyond the sentence, a re-examination of that assumption is in order. 

Bugelski’s (1969) discussion of the reading process provides a relevant point 
of departure, Bugelski based his theoretical views on a classical analysis of the 
psychology of reading by Huey (1908). Huey argued essentially that reading 
for sense, or meaning, involves the arousal of images and feelings by sentences. 
However, he (like Titchener and others) was unable to resolve the apparent 
impasse created for the image theory by the difficulty of imaging relational 
words like under and upon, and he abandoned the problem. Bugelski asserted 
that Huey gave up too soon. There is no problem about imaging such words if 
one recognizes that they cannot be imaged alone. One cannot generate an image 
to in, but one can image relationships between objects that are brought together 
by such a word. In brief, Bugelski postulated the arousal of images by phrases 
or sentences rather than by individual words, This is in full agreement with our 
analysis of meaning presented in Chapter 3, where it was argued that the mean- 
ing of such words as verbs, adjectives, and prepositions depends upon the 
context created by the sentence. The present position differs from Bugelski’s, 
however, in the explicit differentiation between imaginal and intraverbal mean- 
ing: Abstract phrases may be meaningful more or less exclusively in the intra- 
verbal (contextual) sense without involving any arousal of nonverbal images or 
feelings. One might argue that such meaning would be rather impoverished, but 
it must be recognized as a limited instance at least. y 

As evidence for the image theory of reading for meaning, Bugelski cites his 
own research on the role of mnemonic imagery in verbal learning (e.g., Bugelski 
et al., 1968). The experiments by Reese (1970), Rohwer (1970), and others 
on the effects of pictorial compounds and sentence contexts on memory for 
verbal units, as described in the preceding chapter, are also relevant. Rohwer’s 
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studies, for example, indicated that sentence contexts involving verb connectives 
and action pictures are particularly facilitative in. associative learning, possibly 
because both conditions involve the arousal of visual imagery that serves to 
mediate recall of the appropriate verbal response. 

Further evidence for the image interpretation of sentential meaning is pro- 
vided by a series of experiments on the role of spatial images in syllogistic 
reasoning by Huttenlocher (1968), who based her theory partly on a similar 
analysis of the role of spatial representations in reasoning presented earlier by 
DeSoto, London, and Handel (1965). A subject in these experiments is pre- 
sented a three-term series problem such as “Tom is taller than Sam and John is 
shorter than Sam—who is tallest?” Huttenlocher’s findings Suggested that sub- 
jects invoked spatial images to solve such problems, with the imagery correspond- 
ing to the operations involved in making actual spatial arrangements of real 
objects according to analogous types of verbal description. Thus, the subject 
apparently first arranges the items described in the first premise, starting at a 
particular position (e.g., left) of his imaginary space. If the relational term in 
the problem describes a dimension to which he assigns a particular orientation, 
this determines which item he places first. In other cases, he starts with the item 
mentioned first, i.e., the grammatical subject. And so on. The obvious relevance 
of Huttenlocher’s findings in the present context is the evidence they provide for 
imagery as the mental representative of the meaning of sentences that describe 
Spatial relations, Her studies will be discussed in more detail later along with an 
alternative approach to such problems in terms of linguistic concepts. 

Werner and Kaplan (1963) reported studies that demonstrate the arousal of 
images representing abstract dimensions such as time. Earlier we discussed this 
research as illustrating the process of “concretizing the abstract” (Chapter 2). 
In one series of studies, subjects were presented sentences such as He runs, 
He is running, He ran, He will run. His task was to transform these into images 
representing the agent (“he”), the action (“running”), and the temporal locus 
of the action. Subjects apparently represented temporality in terms of relatively 
personal and idiosyncratic images that concretized the time dimension by such 
means as specific characteristics of the agent, agent posture, and situational 
context of the action. In another study by R. Erle (cited by Werner & Kaplan, 
1963, pp. 454-466), Subjects were asked to represent in imagery the context 
of sentences involving the conjunctions because, if, and but (e.g., He paces a 
great deal because he works hard). Again, content was expressed in the form of 
images of concrete instances, typically condensed so that the two contents of 
the compound statement were, for example, represented as a single concrete 
event. Other means of imaginal representation included indicatory depiction and 
implicatory reference, where the agent’s action or attribute was alluded to 
through some object in the total situation, such as an image of tools for “He 
works hard,” an image of a traffic light to imply “intelligence and caution,” and so 
on. These means are similar to those described in Chapter 11 in reference to the 
imaginal mediation of associations between abstract words. For example, an 
image of “boy scout,” reported by one subject as a mediator for the pair chance- 
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deed, involves both condensation and implicatory reference. These examples 
illustrate the general point that even abstract meanings in sentences can be 
represented in the form of specific images of concrete objects and events. This 
is not to argue that they necessarily will be so represented, however, since it 
has already been proposed that the arousal of verbal processes might in itself 
be the mental correlate of abstract meaning. 


The Two-Process Model and Language Acquisition 


Contemporary learning theories that incorporate mediational concepts 
provide a reasonable account of many features of language learning but, as 
noted earlier, they have difficulty handling grammar and the creativity that it 
implies. On the other hand, the nativistic interpretation of linguistic competence 
ignores learning processes and is therefore quite incapable of dealing with 
language as a learned skill, Does the two-process model provide a reasonable 
alternative or supplement to either or both of the above? It is premature to 
propose a comprehensive analysis of language acquisition along those lines, and 
the present section does not profess to do so, but the direction such an analysis 
might take can be suggested. 

What is proposed represents essentially an extension of the developmental 
analysis of the symbolic processes and of meaning as presented in Chapters 2 
and 3. Recall that the symbolic processes were assumed to develop in a concrete- 
abstract sequence between and within the two major modes. Thus it was argued 
that imagery precedes verbal processes in its developmental onset, although the 
two modes continue to develop concurrently (and interactively) once verbal 
skills have begun; and that both processes become increasingly capable of 
representing and manipulating information not present in the here-and-now as 
the individual matures. 

Conceptually, the analysis of meaning into three levels of associative com- 
plexity is assumed to parallel the developmental sequence of the symbolic modes, 
the major differences being the emphasis on stimulus characteristics (as well as 
the symbolic reactions to them) in the case of meaning. The first level, repre- 
sentational meaning, implies that mental representations corresponding to non- 
verbal and verbal stimuli have become available. The second hypothetical level, 
referential meaning, presumably involves the development of associations between 
the two classes of representation, i.e., between names and their referent images. 
Associative meaning is a further stage involving the development of complex 
associations between words, images, or both, The analysis presupposes the 
operation of learning mechanisms whose theoretical nature can be left unspecified 
here (see Chapters 2 and 3 for the relevant discussions). 

The major implication of the above analysis for language acquisition is that 
linguistic competence and linguistic performance are dependent initially upon 
a substrate of imagery. Through exposure to concrete objects and events, the 
infant develops a storehouse of images that represent his knowledge of the 
world, Language builds upon this foundation and remains interlocked with it, 
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although it also develops a partly autonomous structure of its own, Although 
speculative, these general assumptions would prebably arouse little controversy 
if limited only to discrete objects and their names. An infant indicates by his 
behavior that he recognizes objects before he responds to their names, thereby 
showing that he has stored some kind of representation against which the per- 
ceptual information is matched. Later he can respond appropriately to the name 
of an object even in its absence (e.g., he may begin to look for it), indicating 
the emergence of a word-image relationship. Serious objections might be raised, 
however, if such an analysis were to be extended to grammatical word sequences, 
for surely it is too much to Suggest that syntax is in any sense built upon a 
foundation of imagery. Yet this is precisely what is suggested, 

The argument is as follows. The developing infant is not exposed merely to 
static objects but to objects in relation to other objects, and action sequences 
involving such objects, The events and relations are lawful, i.e., they tend to 
repeat themselves in certain essential respects—people enter a room through 
the same door in the same way repeatedly, a bottle is picked up in a predictable 
way, and so on, In brief, there is a kind of Syntax to the observed events, which 
becomes incorporated into the representational imagery as well, This syntax is 
elaborated and enriched by the addition of an action component derived from 
the child’s own actions, which have their own patterning or grammar. The child 
also learns names for the events and relations as well as the objects involved in 
them, which we interpret theoretically to mean that associations have developed 
between the mental representations of the objects, actions, etc., and their de- 
scriptive names. This basic Stage becomes greatly elaborated as function words 
are acquired and as intraverbal associative networks expand through usage. 
Eventually, abstract verbal skills are attained whereby verbal behavior and 
verbal understanding are possible at a relatively autonomous intraverbal level, 
i.e., free of dependence not only upon a concrete situational context but to some 
extent from imagery as well. 

Although systematic research remains to be undertaken on the acquisition 
model, it has testable implications that can be examined in the light of develop- 
mental information presently available. In particular, the theory suggests that 
the grammars first learned by children will be “tied to” the syntax of concrete 
objects and events, presumably via the medium of imagery, and only later will 
more abstract grammars emerge. The explanatory potential of such an approach 
will be compared later with that of the nativistic Language Acquisition Device 
as interpreted and applied by McNeill (1968) to children’s acquisition of basic 
grammatical relations. 


The Two-Process Model Compared with Associationistic and 
Linguistic Approaches 


In certain respects, the two-process approach overlaps both S-R associa- 
tionistic and linguistic views on the psychology of language. The emphasis on 
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sequentially organized verbal mechanisms as the primary substrate of abstract 
language is consistent with the S-R theorist’s stress on verbal associative experi- 
ences and the resultant sequential dependencies in language as important con- 
trolling variables in psycholinguistic phenomena. The present view, therefore, is 
that the associationistic model is essentially correct with respect to the intra- 
verbal contextual aspects of abstract language in particular. Conversely, and 
somewhat paradoxically, the proposition that imagery plays an important 
psycholinguistic role in the case of referentially concrete aspects of language 
fits the transformationist’s emphasis on the creative aspects and flexibility of 
language. This is paradoxical because the theory of transformational generative 
grammar is clearly intraverbal in its emphasis. This is particularly evident in the 
exclusion of situational factors and knowledge of the world from the semantic 
theory proposed by Katz, Fodor, and Postal, but the intraverbal emphasis ex- 
tends similarly to all components of the transformationist’s linguistic theory. 
Nonetheless, in the present approach, imagery in particular is attributed with 
freedom from sequential restraints, paralleling the linguist’s stress on the recur- 
siveness and novelty of sentences. Moreover, as a symbolic mode, imagery 
(theoretically) takes a form that differs markedly from the manifest, verbal 
form of language much as deep structure may differ from surface structure ac- 
cording to Chomsky’s theory. While the concepts are drawn from qualitatively 
different theories and cannot be directly equated, it can be argued that imagery is 
the major psychological correlate of the deep structure of relatively concrete 
sentences, This follows from a joint consideration of the proposition that imagery 
is the primary basis of the meaning of such sentences and the transformationist’s 
view that deep structure determines the semantic interpretation of a sentence. In 
the case of referentially concrete sentences, therefore, the semantic interpretation 
attributed to deep structures may be experienced as imagery, or at least may be 
behaviorally expressed in a manner reflecting the operation of the image sys- 
tem. The semantic interpretation of abstract material, on the other hand, pre- 
sumably remains dependent upon the verbal system and may be experienced as 
implicit speech, which parallels the surface structure of sentences or corresponds 
to verbal transformations of them, possibly in the form of kernel sentences (cf. 
G. A. Miller, 1962). The value of such comparisons is questionable, however, 
particularly in view of the doubtful validity of the deep-structure concept in 
relation to the psychology of language, and perhaps even in relation to concep- 
tions of grammar, if McCawley’s (1968) analysis is correct (see Chapter 12). 
However we must reserve judgment on such matters for the moment. . 
The suggested theoretical distinctions must again be understood as relative 
rather than absolute: As in the case of the two-process theory of the meaning 
of individual words, concrete sentences presumably are meaningful at an intra- 
verbal (contextual and associative) level as well as at an imaginal level. That 
is, their meaning is partly determined by the verbal contextual relations in them- 
selves or by verbal associative processes evoked by the words. Conversely, 
abstract sentences may involve nonverbal imagery as well as verbal symbolic 
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processes as the mental correlates of their meaning. The relative emphasis 
nevertheless implies that imagery is likely to be more prominent in the case of 
concrete sentences, and intraverbal processes in the case of abstract sentences, 
The relevance of the distinctions for S-R associative and linguistic interpretations 
ultimately depends, of course, on the kinds of psychological mechanisms particu- 
lar theorists are willing to invoke in their explanations. As already noted, 
imagery has been generally neglected in both classes of theory, with certain ex- 
ceptions such as A. W. Staats’ (1968) treatment of imagery as a linguistically 
evoked mediating process possessing both response and stimulus properties, and 
Bugelski’s (1969) learning approach to reading. This state of affairs will change 
only to the extent that the imagery concept can be shown to have predictive and 
explanatory power in psycholinguistic research. Its potential in that regard will 
be examined in the remainder of the chapter. 


EMPIRICAL EVIDENCE 


The functions of imaginal and verbal symbolic processes in language be- 
havior presumably can be investigated using any of the operational approaches 
described in the earlier chapters, e.g., by manipulating instructional sets, item 
attributes, and so on, While different approaches have indeed been used, the 
major emphasis in this section will be on stimulus attributes, particularly the 
concreteness or image-arousing value of the linguistic material, In regard to the 
latter variable, it should be noted that the theoretical neglect of imagery referred 
to at the end of the last section has its counterpart in a most extraordinary absence 
of any systematic treatment of abstractness-concreteness as a dimension of linguis- 
tic meaning—extraordinary in retrospect because we now know how potent the 
variable is in verbal learning and memory tasks generally, but extraordinary 
also on a priori grounds, given the emphasis that linguists and psycholinguists 
have traditionally placed on the abstractness or generic nature of language as 
compared to other symbolic systems (see Chapter 3). Despite such an emphasis, 
there have been Virtually no systematic attempts to explore the dimension em- 
Pirically nor to consider its theoretical implications by contemporary students of 
psycholinguistics, General semanticists such as Hayakawa (1949) are notable 
exceptions, but they have had little impact on psycholinguistics and they have 
not explored the implications of their views empirically. Other psycholinguistic 
scientists have restricted their attention in the main to relatively concrete sen- 
tences (i.e., ones with direct reference to concrete objects and events) in the 
material chosen for research studies, as well as in the illustrative examples that 
so frequently crop up in discussions of linguistic issues. The theoretical and 
empirical consequences of this one-sided approach will become apparent in the 
following discussions of the effects of abstractness-concreteness and imagery as 
stimulus dimensions, as well as other experimental manipulations of the postu- 
lated underlying processes, 
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Concreteness and Imagery in Linguistic Comprehension 


Students of communication have given some attention to the role of 
abstraction in comprehension of speech and writing, and there has been at least 
one attempt to scale the level of abstraction in written material. Flesch (1950) 
devised a formula based on a count of the percentage of “definite” words in a 
passage. Definite words included names of people, common nouns with natural 
gender, nouns referring to clock or calendar time, finite verbs, etc. The smaller 
the percentage of such words, the more abstract the passage as a whole. Although 
Flesch argued that the understandability of text material is related to abstract- 
ness, there appears to be no solid validation of his measure from that point of 
view, Clearly there is good reason to assume that the index or some variant of it 
would be predictive of performance on some measure of comprehension, but 
this needs to be empirically established. 

The predicted relation has some factual support. Bloomer (1961) found that 
both frequency of occurrence and judged concreteness of words were negatively 
related to difficulty of reading the words, as determined by the accuracy of 
selecting synonyms for the word from another printed list. The superior per- 
formance for concrete words held up even with frequency partialed out. This 
finding provides some indirect support for Bugelski’s (1969) view of the role 
of imagery in reading for meaning. A similar effect on listener comprehension 
was obtained by Beighley (1952), who found that speeches with a high ratio 
of concrete facts to abstract ideas were better comprehended than ones with 
the reverse ratio. How such concreteness was assessed is not stated, and the 
two kinds of speeches also differed in vocabulary level and sentence length, so 
the finding is only suggestive, though consistent with what would be expected, 

More direct studies of the role of imagery in comprehension have been 
initiated by Paivio and Begg (1970b). The central problem is this: If imagery 
contributes to reading comprehension, as the present view of imagery-as- 
meaning and Bugelski’s approach to reading suggest, we would expect indices 
of comprehension and image arousal to be substantially correlated. Indeed, 
imagery should precede understanding in time. The latter expectation was not 
supported, however, by Moore’s (1915) early research on meaning and imagery 
reaction times, which showed that meaning generally preceded imagery, al- 
though the evidence is somewhat equivocal, since Tolman (1917) did find 
that individuals differed in which came first (see Chapter 3). However, the 
negative finding is not damaging to the imagery position, since the latter does 
not require images to be consciously experienced to be effective any more than 
associationistic or transformationist theories call for conscious correlates of 
associative habits or transformational rules. Nevertheless, in view of Moore’s 
results, we did not expect to find imagery preceding comprehension in our labora- 
tory tests. Instead, we expected strong correlations between the two kinds of 
reactions, and interactions between the conditions designed to arouse them 
and abstractness-concreteness of the stimulus material. 
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One of two experiments involved Presentations of a series of typed sentences, 
which varied in syntactical type, under one of four instructional sets, namely, 
reading, imaging, comprehending, or paraphrasing. A sentence was presented, 
and the subject pressed a key when he had completed the required task, Cor- 
relations were computed between the mean latencies for individual sentences 
under each instructional set—that is, the sentences were the “subjects.” The 
highest correlation (.83) was between imagery and comprehension latencies, fol- 
lowed by comprehension with paraphrasing (.79), then imagery and paraphras- 
ing (.76). The correlations between reading and the other tasks were lower, 
ranging from .44 to .66, With reading latency partialed out, imagery, compre- 
hension, and paraphrasing remained highly correlated (.69 to .77). 

The correlational data Suggest a common process but provide no basis for 
any particular causal interpretation. Unexpectedly, however, the mean latencies 
showed an orderly progression for all sentence types, with reading being fastest, 
followed by imagery, then comprehension, and finally paraphrasing, The inter- 
esting result is that imaging was consistently faster than comprehension or para- 
phrasing, the mean latencies being 4.87, 5.93, and 6.10 seconds, respectively, 
Considered together, the correlations and mean differences in latencies suggest 
that imagery makes it easier to understand and paraphrase sentences, The faster 
latency for imagery than comprehension is directly contrary to the earlier data 
for imagery and meaning, but the latter research was with individual words, and 
the reversal may have occurred because of the greater complexity of sentences. 
We shall return to this point later, 

The above experiment involved sentences that were relatively concrete, The 
other experiment in the Paivio and Begg study investigated image and compre- 
hension latencies using both abstract and concrete sentences, The study involved 
50 concrete and 50 abstract sentences taken from an earlier memory experiment 
(Begg & Paivio, 1969), to be described later in this chapter. Each sentence was of 
the type “The (adjective) (noun) (past tense verb) a (adjective) (noun).” Ex- 
amples of sentences categorized as relatively concrete and relatively abstract, re- 
spectively, are The spirited leader slapped a mournful hostage and The arbitrary 
regulation provoked a civil complaint. The sentences were presented one at a 
time using a tachistoscope. The subject pressed a button to expose the sentence, 
and released it as soon as he “had” an image or understood the sentence. Ten 
subjects were given the image set, and 10 the comprehension set. 

On the basis of the dual-coding model and previous empirical findings, we 
expected an interaction between concreteness and the image-versus-comprehen- 
sion instructional variable. The meaning of abstract sentences, like that of 
abstract nouns or noun Pairs, is presumably tied more closely to the intraverbal 
context and verbal associative reactions than to imagery. Abstract sentences 


much longer latencies for imagery than for comprehension, On the other hand, 
the meaning of concrete sentences is closely tied to concrete referents and their 
Psychological representations in the form of imagery; this close relationship 
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should be reflected in relatively small differences between image and compre- 
hension latencies. 

Figure 13-1 shows a significant interaction entirely in accord with our predic- 
tions. Subjects required much more time to generate images than to understand 
abstract sentences. The difference was in the same direction but much smaller 
for concrete sentences. Moreover, image latencies were longer for abstract 
sentences than for concrete sentences, but comprehension latencies did not differ 
significantly for the two kinds of material. The interaction indicates that imagery 
and comprehension cannot be equated, but it also suggests that they are much 
more closely related when the material is concrete than when it is abstract. This is 
confirmed by a correlational analysis involving mean comprehension and imagery 
latencies for each sentence. The correlation between comprehension and imagery 
was .71 for concrete sentences and significantly lower, .60, for abstract sentences. 
Nevertheless, when concrete and abstract sentences were pooled, the correlation 
was .81, highly comparable to the correlation of .83 obtained in the earlier 
experiment, suggesting that imagery and comprehension are closely related 
generally. 

The absolute latencies of imagery and comprehension also have specific 
theoretical relevance in regard to the role imagery could play in comprehension 
behavior. On the basis of latencies reported by Moore (1915) for image arousal, 
Wickens and Engle (1970) argued that it takes too long to conjure up an 
image to words for imagery to be useful as an encoding dimension in language 
behavior. Specifically, they state that “Ordinary speech . . . flows too rapidly to 
permit one to dawdle over an item while awaiting its image” (p. 271). How- 
ever, raw image latencies clearly cannot be taken as an estimate of the speed of 
the mental process itself, otherwise the logic must be extended to other hypotheti- 
cal processes as well. In the present instance, for example, subjects took con- 
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siderable time to comprehend the sentences, according to their average com- 
prehension reaction times. The values in the first experiment described above 
approximated 5 seconds, which is not only long in an absolute sense but exceeded 
the latency of image arousal. Clearly such latency data cannot be taken as rep- 
resentative of the average speed of the comprehension process in ordinary lan- 
guage behavior, although in some instances it might take 5 seconds or even longer 
to understand a complicated sentence. In any event, the general point is that the 
absolute latency of imagery, as that of comprehension, depends on a variety of 
stimulus factors such as the length, complexity, and abstractness of the stimulus 
material, as well as the precise experimental instructions and contextual cues that 
are involved in the experiment. While Moore reported an average value of about 
1.5 seconds for image arousal, Tolman ( 1917) obtained values under 1 second 
for many subjects using a somewhat different procedure. Paivio (1966) obtained 
a mean latency of about 2.5 seconds for image arousal to concrete words, whereas 
Simpson (1970) obtained raw image latencies of about .9 second using well- 
practiced subjects, Such reports indicate that imagery can indeed occur quickly 
enough to verbal material to be functional in language behavior, including the 
complex process called comprehension. This conclusion is reinforced by the ob- 
servation that the imagery latencies obtained by Paivio and Begg with concrete 
sentences as stimuli (see Figure 13-1, for example) are not inordinately longer 
than the latencies obtained to single word stimuli. The implication of this is that 
the subject presumably generates an image while the sentence is being read, not 
when reading is completed. Something of this kind may be the explanation of the 
finding that imagery latencies were faster than comprehension in one of the above 
experiments: Subjects may have generated an image to only part of the sentence, 
but understood it only after the entire sentence had been processed. The sug- 
gestion remains to be empirically tested, however. 

The role of imagery in sentence comprehension has been further supported by 
other experiments involving a variety of tasks. Skehan (1970) investigated the 
effect of the imagery level of sentences (as defined by ratings) on their com- 
prehensibility. Comprehension was indexed by the time required to make a true- 
false judgment of the sentence in relation to a referent sentence, Certain expected 
interactions between the transformational complexity of the sentences and their 
imagery value were not obtained, but comprehension was significantly faster 
for high- and medium-imagery sentences than for low-imagery sentences. The 
finding is consistent with an imagery interpretation, but alternative explanations 
based solely on verbal Processes cannot be dismissed on the basis of these data. 
The core issue is the one raised in the last chapter in the discussion of studies by 
Gough (1965, 1966), McMahon (1963), and Slobin (1966): Does the verifica- 
tion process involve a comparison of implicit verbal descriptions aroused by the 
target sentence and referent, or is one or both transformed into a nonverbal 
representation? 

An experiment by Rosenfeld (1967) provided strong support for a nonverbal 
interpretation of the symbolic transformations involved in such tasks. The ex- 
periment involved a same-different comparison between successive stimuli, 
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presented either as nonverbal objects (figures) or verbal descriptions of the 
objects. The objects varied in number (two or three), color (red or blue), and 
form (circle or triangle), Thus a particular stimulus might consist of two red 
triangles, or three blue circles, and so on. The verbal stimuli were descriptions of 
the figural stimuli, e.g., “2 red triangles,” “3 blue circles.” The conditions 
of the experiment involved all possible combinations of objects and descriptions 
as first and second stimuli. Thus subjects compared objects with objects, words 
with words, words with objects, or objects with words, The interstimulus interval 
was also varied, so that the second stimulus was presented without delay or 2.5 
seconds after the first. The subjects were presented only one type of second 
stimulus in any one session, thereby permitting them to anticipate the nature of 
the second stimulus, (Note that the latter feature and the experiment in general 
resembles the procedure used independently by Posner et al., 1969, to investigate 
the generation of visual information; see Chapter 5.) The dependent variable 
was the time required to judge the two stimuli as same or different. 

Rosenfeld’s experimental conditions were designed to investigate three 
hypotheses regarding the coding process involved in comparison. The abstract 
entity hypothesis (cf. Osgood’s account of meaning as Tm-Sm) states essentially 
that both words and objects are translated into a third common entity. The 
encoding hypothesis states that objects are translated into words, The decoding 
hypothesis states that words are translated into figures. A combination of en- 
coding and decoding is, of course, a further possibility. These hypotheses gener- 
ated differential predictions regarding the latency of the matching response as a 
function of stimulus mode and delay. The results did not conform to predictions 
from the abstract entity and encoding (or encoding plus decoding) hypotheses, 
but they were fully consistent with a form of the decoding hypothesis. A strong 
form of that hypothesis, according to Rosenfeld, states that any instance of a 
word will increase comparison latency unless a delay permits the first stimulus to 
be decoded into a figural form before the onset of the second stimulus. The 
specific prediction from this hypothesis is that object-object, object-object (de- 
layed), and word-object (delayed) conditions will have faster latencies than 
the other conditions involving words as at least one of the to-be-compared 
stimuli. This prediction was exactly borne out by the data. The strong decoding 
hypothesis also predicts, however, that the word-word condition would result 
in the greatest latency of the remaining conditions because both stimuli must be 
decoded before they can be compared. The latter prediction was not confirmed. 
Instead, the word-word latency was faster than that for the word-object, object- 
word, or object-word (delayed) conditions. This was taken to be consistent with 
a weaker form of the decoding hypothesis according to which the words were 
simply compared as visual word-forms rather than being decoded into their 
figural representation. Where the two stimuli are discrepant in mode, however, 
the hypothesis assumes that the word is translated into a nonverbal code, not 
object into word, and this is what the latency data suggest. ; 

Rosenfeld’s theoretical analysis and results clearly justify an image interpreta- 
tion of sentence comprehension in studies involving a verification task with pic- 
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tures serving as referent stimuli. The subjects in such instances presumably de- 
code the sentence into a unified image and compare this with the referent picture 
in order to determine whether the meaning of the sentence is true or false. How- 
ever, Rosenfeld’s results for the word-word comparisons and his Suggested 
interpretation cannot be extended in an equally straightforward way to a verifica- 
tion task in which sentences serve as referent stimuli, despite the superficial 
similarity of the two tasks. While the same-different judgment in the word-word 
comparison can be made on the basis of a physical stimulus match, a true-false 
judgment regarding one of two successively presented sentences differing in 
syntactical form must be based on meaning. Thus a strong form of the decoding 
hypothesis seems quite tenable as an interpretation of verification of sentences 
even where the referent stimulus is also a sentence: Both sentences, when they 
are concrete, may be decoded into nonverbal images before the truth value of 
one is determined, The important factors affecting the speed of the decision would 
presumably be the ease of image arousal to each sentence and the degree to which 
the relevant features of the two images are congruent. 

If the above analysis is correct, such features as the syntactical form of the 
Sentences might have their effect on comprehension because they determine 
either the ease of imagery or the arrangement of objects in the aroused images, 
or both, Huttenlocher and her associates have obtained evidence consistent with 
such an interpretation, In one experiment Huttenlocher, Eisenberg, and Strauss 
(1968) investigated children’s comprehension of such statements as “The red 
truck is pushing the green truck” by requiring the children to place one toy 
truck relative to the second, which was fixed in place. The statements were 
presented either in the active form, as in the above example, or in the passive 
form (e.g., “The green truck is pushed by the red truck”). Ease of comprehen- 
sion was measured by the time taken to place the mobile truck appropriately. In 
all cases it took longer to place the mobile truck when the statement was passive, 
which is in agreement with studies reviewed earlier (e.g., Gough, 1965; Slobin, 
1966) in showing that passive statements are more difficult to understand than 
active ones, The results also showed that, for active statements, it was easier 
to place the truck described as grammatical subject whereas, for passive state- 
ments, it was easier to place the truck when it was logical subject but grammatical 
object. It was most difficult to place the truck when it was logical object but 
grammatical subject. Thus comprehension appears to be easiest when there is a 
correspondence between the perceived actor in the situation and the logical 
subject of the statement. When correspondence is lacking (in this case, when the 
mobile truck was logical object-grammatical subject), subjects apparently must 
carry out mental operations to achieve such a correspondence before they can 
understand the statement. Huttenlocher et al. Suggest that the subject performs a 
preliminary grammatical analysis to identify the logical subject in the statement, 
which is generally more difficult in the case of passives. Then he brings the 
extralinguistic situation and the statement into correspondence by means of 
transformational imagery: When the mobile truck is described as logical object, 
the subjects coordinate logical subject and perceived actor by imagining that the 
fixed truck is actually mobile. > 
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Huttenlocher (1968) obtained further support for the imagery interpretation 
of comprehension entirely at a verbal level using three-term syllogistic reasoning 
problems. The problems in one experiment were analogues of the truck problem 
in the above study in that they involved descriptions of races with three runners 
(A,, As, and B) where one runner may “lead” or “be led by” another, or may 
“trail” or “be trailed by” another. The two premises were stated in either active 
or passive form. Thus the first premise might be “A, is leading A.” or “Az is 
led by A,”; the second might be “B is leading A,” or “B is trailed by A,”; and 
so on, After the second premise, the subject was asked either “Who is first?” or 
“Who is last?” The results showed that both errors and time taken to respond 
were greatest when B was grammatical subject-logical object in passive premises, 
ie., B is led by (trailed by) Az). This is precisely the condition found to be 
most difficult in the truck experiment, and Huttenlocher interpreted this as 
support for the view that the subject imagines A,, Az, and B as real objects to be 
arranged in space. As in the truck experiment, he must create a correspondence 
between perceived actor and logical subject in order to understand where B 
goes, This interpretation was further supported by the subjects’ introspective re- 
ports in which they claimed that they do construct such imaginary spatial arrays 
in solving the problem. 

Since we are particularly interested in comparing the imagery approach with 
other conceptual models, it should be pointed out that H. H. Clark (1969) has 
recently proposed an alternative analysis of deductive reasoning in terms of 
linguistic processes, which presumably operate at the deep structure level. The 
theory includes three principles from which predictions arise in regard to the 
processing of comparative sentences such as those found in the deductive rea- 
soning problems, One principle states that functional relations, like the subject- 
predicate relation that underlies sentences, are more available from memory than 
other less basic kinds of information. Consider the sentence John is worse than 
Pete, which contains information in regard to functional relations (i.e., it implies 
that John is bad) and a comparison (more than). According to this first principle, 
the listener realizes that John and Pete are bad more readily than he grasps that 
John is relatively more extreme in badness. The second principle asserts that 
certain “positive” adjectives, like long, are stored in memory in a less complex 
and more accessible form than their opposites, like short. This principle predicts 
that better and isn’t as good as, which have “good” in their deep structures, will 
be more easily understood and retrieved than worse and isn’t as bad as proposi- 
tions, both of which have “bad” in their underlying structures. Finally, the 
third proposition states that listeners can retrieve from memory only information 
that is congruent at a deep level to the information they are searching for. This 
implies that an answer will be retrieved more quickly when propositions and 
questions are congruent in their base strings (e-g., 7f John is better than Pete, 
then who is best?) than when they are incongruent (€.g., If John is better than 
Pete, then who is worst?). nt Ae 

The theory proved to be remarkably successful in predicting the principal 
differences in the time required to solve 2-term and 3-term series problems. Clark 
also compared his theory with the “spatial paralogic” theory of DeSoto et al. 
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(1965) and Huttenlocher’s spatial image theory of deductive reasoning. In 
certain critical instances, Clark’s theory correctly predicted the experimental 
results, whereas the imagery theories did not. Clark nonetheless found that some 
subjects reported having used spatial imagery, and he concluded conservatively 
that it has not been demonstrated that the use of spatial imagery differentially 
affects the solution of 3-term series problems. 

The issue is not closed. Huttenlocher, Higgins, Milligan, and Kaufman (1970) 
denied that Clark’s findings constituted a counterexample, and they reported 
further experimental evidence that supported their spatial imagery interpretation. 
Systematic research should also be conducted testing the possibility that some 
of the differences in experimental results resulted from uncontrolled variation in 
abstractness-concreteness of the reasoning problems. Thus Clark’s problems 
dealt with “better than” and “worse than” comparisons, which appear to be 
more abstract and less picturable than the “leading” or “trailing” problems used 
by Huttenlocher, From the viewpoint of the dual-coding theory, it clearly fol- 
lows that imagery should be relatively more available and effective the more 
concrete the deductive reasoning problem, whereas linguistic processes may be 
prepotent in the case of the more abstract ones, 

To summarize, the experiments reviewed in this section strongly support the 
view that nonverbal imagery is involved in the comprehension of concrete 
sentences. When the sentence includes an actor and an acted-upon entity, the 
actor is imaged first, and the logical subject of the sentence is the “preferred” 
cue for such arousal. The ease of comprehension depends on the ease with which 
the sentence is decoded into such an image. Active sentences presumably gener- 
ate images more readily than passives because the subject processes the sen- 
tence sequentially, from “left to right,” and the actor-image is appropriately 
generated first by the grammatical subject in the active case but not the passive, 
Extending the conceptual-peg metaphor to sentences, we might say that the 
logical subject is the conceptual peg upon which the ease of image arousal and 
comprehension depends, and this peg is more difficult to locate in passive than 
in active sentences. While speculative, this analysis appears to be consistent with 
evidence that is presently available. The interpretation must be limited in any 
Case to relatively concrete sentences. Highly abstract sentences presumably arouse 
images only with difficulty, but they can be understood, According to the two- 
process theory, comprehension in this case would depend relatively more on the 
intraverbal context itself and the linguistic and other associations evoked by that 
context, but the problem remains to be investigated, 
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Common-sense observations Suggest that spontaneous descriptive speech 
is often mediated by nonverbal memories of the concrete objects and events 
being described. The general point has been made repeatedly in this book and 
we need not labor it, but as a reminder of what is meant, the reader might try 
describing the inside of his house—rooms, doorways, windows, furniture—to 
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someone 2nd noting the nature of his ongoing thoughts while doing so. It is very 
likely that imagery will be observed to play a prominent role in the generation 
of the description. This obviously need not be the case with all language genera- 
tion, es pecially when the topic is highly abstract. The problem has rarely been 
researched systematically in the psycholinguistic context, however, and we can 
dono more than review a few studies that touch on some relevant aspects of the 
general problem. : 

Gold ma an-EFisler (1961) reported an experiment in which subjects were shown 
humorous New Yorker cartoons, which are characterized by their subtle point 
or moral- When the subject had “got the point,” he was required to describe the 
content ©f the story depicted by the cartoons and then formulate concisely the 
general point, meaning, or moral of the story. The relevant feature of this pro- 
cedure is that it involves variation in abstractness of the verbal task, namely, 
descrip tic ns of concrete events and generalizations abstracted from them. The 
former is  stimulus-bound, the latter is not. The major finding was that subjects 
paused rauch more during the generalizations than during the descriptions. In 
other words, concrete speech was less hesitant, more fluent, than abstract speech. 
Goldma m—Fisler interpreted the data in terms of two related factors, (a) freedom 
of choice among lexical items and (b) level of abstraction in generating content. 

Gold n «in-Eisler’s findings were essentially replicated and extended by Lay 
and Paiwio (1969). They used three levels of task difficulty, including self- 
descrip ticons (name, sex, age, etc.), cartoon descriptions, and interpretation and 
evaluation of pairs of proverbs, such as “You cannot make a silk purse out of a 
sow’s ear?” and “Where there is a will, there is a way.” These can be regarded 
as increasing in generality and abstractness from self-descriptions to the proverb 
task. The results showed that hesitations in speech (silent pauses, ahs, repeti- 
tions, false starts) were least frequent in the self-description task, intermediate 
in carton descriptions, and highest in the proverb task. Thus, speech generation 
becomes increasingly hesitant as the verbal task becomes more abstract. Unfor- 
tunately, abstractness was confounded with other variables that makes precise 
interpre ta tion difficult. For one thing, the self-description task presumably in- 
volves M ore automatic speech, i.e., overlearned intraverbal sequences, which 
implicates associative habits; for another, the cartoon task differs qualitatively 
from the thers in that the speech stimuli are nonverbal only in the former case. 

A. Reynolds and Paivio (1968) investigated the effects of abstractness-con- 
gress, among other variables, on speech generation using only words as 
stimuli. ye concrete nouns and five abstract nouns, controlled for frequency 
and m, wvere shown to subjects one at a time. The subject’s task was to define 
eg WOrd orally. These definitions were analyzed for the latency of their 
initiatior | productivity (number of words), and for various types of nonfluencies 
ma hesita tions, The results showed that the concrete words, relative to abstract, 

More speech (longer definitions), faster latencies of definitions, fewer 
unfilled anq filled (ah) pauses, and fewer nonfluencies of other types. In brief, 
T To stimulus words generated more fluent defining speech | than did 

ct words, Note that these results are congruent with an earlier finding 
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(Paivio, 1966) that concrete words evoke faster associative reactions that do ab- 
stract words. However, the latter difference is particularly great under imagery 
rather than verbal associative instructions—indeed, unpublished replications in 
our laboratory have shown no difference in verbal-associative latencies to con- 
crete and abstract stimuli when m is controlled. Thus the differences observed 
in the definition task are more analogous to those obtained in the associative 
reaction time task under imagery rather than verbal-associative instructions, 
Again, this does not constitute a direct test of the role of imagery in speech 
generation but, considered together, the data from the different studies are 
consistent with the interpretation that concrete words generated more fluent 
definitions because they evoked nonverbal images that mediated the verbal 
output. The results parallel those obtained for the cartoon description task as 
compared to the more abstract interpretation and proverb tasks in the C soldman- 
Eisler and the Lay and Paivio experiments. 

The problem is amenable to more direct approaches. In the absence of such 
studies, we turn to memory research, which implicates both understanding and 
generation of language, and provides support for the theoretical validity of the 
two-process approach. 


Imagery and Verbal Processes in Memory for Language 


Let us begin once again with a reminder of our theoretical position. Ex- 
tended to connected discourse, the two-process model implies that concrete 
phrases or sentences, like concrete words, can be coded and stored in memory 
not only verbally but also in the form of nonverbal imagery. Thus if I say to you, 
“The boy is peeling a green orange,” your understanding of the sentence is 
likely to include some kind of mental picture together with other implicit activities 
related to peeling Oranges, not merely silent rehearsal of the words themselves. 
The input language code has “flipped over” into a nonverbal one and, if I now 
ask you to remember the Sentence, you might do so by remembering the objects 
and actions involved in the image and then reconstructing the sentence from it. 
Such a transformation would be more difficult in the case of abstract sentences, 
such as The theory has predictive power, and they are likely to be stored in their 
verbal form. 

The above analysis has interesting implications regarding memory for con- 
nected verbal material. Note especially that, in apparent contradiction to what 
was predicted from the model for lists of unrelated words, the model does not 
imply that high-imagery (concrete) sentences will necessarily be remembered 
better than low-imagery sentences, If concrete material indeed tends to be coded 
in a nonverbal form, then it must be decoded back in order to generate the 
correct verbal output. Decoding errors are therefore possible, especially in re- 
gard to such features of language as its grammatical form and precise wording. 
Of course, there is no real contradiction between these statements and earlier 
ones regarding individual words or word pairs. Imagery was regarded as po- 
tentially facilitative primarily in the retrieval of items from memory and not in 
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the ret i€ Val of their sequential order. In the latter case, availability of the verbal 
systena wv as shown to be of crucial importance (see Chapter 7). Moreover, the 
possibility of decoding errors was recognized in the context of imagery mediation 
in pair © -associate learning (Chapter 11). Common to all of these situations is 
the hypo thesis that imagery may either facilitate or hinder memory for language, 
depend 2225 On such factors as the length of the to-be-remembered verbal units 
and wh at features of the message are to be recalled. Imagery may enable one to 
retrieve the general theme of the message and perhaps even some of its word 
units, buat not necessarily its grammatical form. 

These nd other features of the theory will be considered in more detail in 
the cora t€ xt of specific research problems. 


Exmagery and thematic organization in recall In the last chapter we dis- 
cussed <H unking or unitization as an important process in memory for connected 
discoursS@- The research reviewed in that context appeared to be dominated by 
the view that such chunking is based entirely on verbal-linguistic factors. Thus 
N. F. J OR nson (1968) suggested that the sequential coding involved in sentence 
production follows the abstract (verbal) categories of constituent analysis— 
senten©®< is coded into subject and predicate, subject to article plus modified noun, 
and so <>r - This analysis implies that the units stored in memory correspond either 
to abstract linguistic units (recoding) or to integrated sequences of verbal re- 
sponses- Similarly, Rosenberg (e.g., 1966) apparently assumed that chunking is 
intravex-b al, although based on associative as well as grammatical habits. Other 
investi=a tors (e.g., Tejirian, 1968) underscored the importance of semantic 
factors Ära chunking and memory, but they generally did not consider the ultimate 
(verbal <>xr nonverbal) nature of the underlying semantic structure. 

There are notable departures from such a verbal bias. Brent (1969) proposed 
the vie~y that chunking is on the basis of linguistic units rather than isolated 
words an d that a subject will tend to utilize the largest linguistic unit that he can. 
Despite the emphasis on linguistic units, however, we shall see that Brent’s 
analysis ixnplies that the ultimate unit of memory is essentially nonverbal. In 
his experi ment, he compared serial learning for lists varying in length and in 
their level of linguistic unity. The four hierarchical levels were the paragraph, the 
natural s<ntence, the anomalous sentence, and the isolated word. At the para- 
graph l>~ =}, words were arranged to form a series of sentences that, in the order 
Present <4 _ constituted a paragraph that told a simple story. At the natural sen- 
pce level, the same sentences were rearranged so as to destroy the integrative 
function, ©f the paragraph while leaving the individual sentences unchanged. At 
the anonn alous sentence level, the nouns within the natural sentences were 
okey | leaving the syntactic structure of the sentences unchanged while 
degradira = their semantic structure. Finally, at the word level, the words were 
ze arranged so as to disrupt as much as possible any linguistic grouping 
Method SSive items in the list. The lists were learned by the serial anticipation 


lithe Linguistic unit (rather than isolated word) is the basic unit of verbal 
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learning, as Brent’s theoretical analysis suggests, then errors should increase as 
a function of the number of linguistic units in the list when the number of words 
is held constant, whereas errors should be relatively independent of the number 
of words when the number of linguistic units is held constant. The results were 
totally consistent with the hypothesis. The most effective variable by far was 
the level of linguistic unity. List length alone had relatively little effect except 
in the case of the word lists, 

Brent also hypothesized that the sequence of items within each unit is learned 
virtually immediately, while relations between units are learned slowly. If so, 
this should be revealed in the serial position error curves: The curve would be 
“scalloped” in appearance, with a relatively large number of errors on the first 
item of each linguistic unit and relatively few errors on the remaining items of 
each unit, In addition, Brent’s suggestion that a subject will tend to organize a 
list at the highest level of linguistic unity available to him in the situation im- 
plies that the scalloping effect should be manifested most clearly between those 
linguistic units that are at the highest level of unity. The serial position error 
curves were consistent with these hypotheses in that an index of scalloping 
showed the natural sentence level of unity to result in two or three times more 
scalloping than the paragraph or anomalous sentence levels. Note that the 
scalloping index and the related hypotheses parallel N. F. Johnson's (1965) 
analysis in terms of probability of transition errors (see Chapter 12), with the 
difference that Johnson emphasized phrase boundaries, whereas Brent’s analy- 
sis took into account linguistic units of varying size in a hierarchical model, 

A second experiment tested the hypothesis that the integration of lower-order 
units is a process that unfolds in time, This was done by varying rate of presenta- 
tion with the Paragraph material, following the reasoning that increasing the 
rate should make it more difficult to integrate the lower-order units. This would 
be revealed in changes in the serial position curve as a function of rate, The data 
supported the hypothesis with paragraphs: A shift from a 3-second to a 1-second 
rate resulted in increased scalloping in the serial position curve analogous to 
that produced by a shift from the paragraph to the natural sentence level in 
the first experiment. Apparently the subjects were able, at the 1-second rate, 
to understand the meanings of the individual sentences in the paragraph as 
functional units, without being able to grasp the integrating story as a whole. 

Brent’s findings and his analysis of hierarchical linguistic structuring are 
clearly consistent with the general organization approach to memory storage 
as proposed, for example, by G. Mandler (1968) and others reviewed in Chapter 
7. His discussion is also highly relevant to the present theoretical approach in 
that he suggests a distinction between verbal and nonverbal processes in unitiza- 
tion, Thus Brent suggested that the unit of memory is the unitary “idea” or 
“meaning” aroused by the discrete verbal elements in a sentence, and not the 
verbal elements themselves. A sentence is in effect a set of instructions telling the 
listener how to combine the “conceptual referents” of each verbal element in 
the sentence into this unitary idea, The psychological problem posed by such a 
formulation is the specification of the nature of the memory-storage structures, 


Imagery and Language 453 


the mæ 2 Per in which stimulus sentences are transformed from a linear string of 
elemex2 tS into a unitary structure during learning, and the manner in which these 
units æ r€ Tetransformed into 4 linear string of verbal elements during recall. If 
we su.s Zitute “image” for the terms “idea,” “meaning,” “conceptual referent,” 
and ‘“zerzitary structure,” Brenťs theoretical assumptions and the questions 
arising from them correspond closely to the image theory of linguistic meaning 
that is z7 posed here in regard to concrete sentences. 

A såm ilar emphasis on a possible nonverbal basis for the unitization of linguis- 
tic material in memory has appeared recently in a series of studies by Lachman 
and his associates (e.g., Lachman & Dooling, 1968; Pompi & Lachman, 1967). 
Pompi and Lachman proposed that the theme in connected discourse generates 
“surrogate processes” reflecting the essential idea of a passage, and that such 
processes can be used in the regeneration of the passage. They found support for 
this view in that thematically associated passages were retained better than the 
same ma a terial randomly presented, where retention was measured in terms of 
the nur ber of words correctly recognized or recalled. Moreover, subjects made 
more the matically related errors in the case of memory for the: connected dis- 
course - 

Pona pi and Lachman suggested visual imagery as one form in which the dis- 
course theme might be stored. Yuille and Paivio (1969) tested this hypothesis 
by varyirag concreteness as well as level of organization of the to-be-recalled 
passag@s_ From the previous research on effects of word concreteness, it was 
expecte<i that concreteness would enhance word recall. In addition, however, 
concreter ess was expected to interact with level of organization on the basis of 
the reas ning that, if the basic idea of a passage is stored as visual images that 
can be Scanned during recall to generate the verbal content, then thematic or- 
ganization should be more facilitative with concrete (high-imagery) than with 
abstract Ç low-imagery) material. The subjects in the experiment were accordingly 
presented passages of high, medium, or low imagery-concreteness, as determined 
by the Concreteness of words used to construct the passages. The overall con- 
creteneSs Jevel of the passages was also confirmed by subjects’ ratings. The 
Most COmerete passages were taken from Pompi and Lachman (1967). For 
mpe, ©ne described a medical scene in highly specific terms, beginning with 

Chief FR esident Jones adjusted his face mask while anxiously surveying a pale 
figure S><zared to the long gleaming table before him. . . .” The passages of medium 
and low i rmagery-concreteness were constructed to be thematically similar to the 
highly ©oOncrete passage but more abstract and general. Thus the medium- 
puagery Passage began as follows: “Details concerning torturous disease are 
seldom ci scussed by the general public; medical personnel however cannot 
shelter themselves from such unpleasant malignancies. . . .” The generality and 
abstracte ss increased further in the most abstract passage. 

f Within each concreteness level, half of the subjects were presented the material 
in synta Ctical order and the other half, in random order for two learning and 
oll trials, The results were consistent with the predictions. More words were 
Tecalled ag concreteness increased and, as shown in Figure 13-2, concreteness, 
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FIGURE 13-2. Mean total recall scores for each trial as a 
function of abstractness and level of organization of the passage. 
Based on data from Yuille and Paivio (1969). 


organization, and trials interacted in such a manner that recall was facilitated 
by syntactic order on the second trial, but only when the content of the passage 
was highly concrete, 

The above findings suggest that imagery played an important role in the 
retrieval of verbal material, but the manner in which imagery might have such 
an effect is open to different interpretations. One possibility is that concrete, 
connected discourse evoked continuous action imagery during input, and some 
representative portion of this, perhaps the setting of the story, is retained and 
mediates reconstruction of the word units during recall. This view is somewhat 
analogous to the notion of abstract or generic images (Chapter 2) that pre- 
sumably result from perceptual experience with specific instances of stimulus 
information (cf. Edmonds & Evans, 1966; Posner & Keele, 1968). The present 
situation differs, however, in that the necessary perceptual information must be 
generated from verbal input. Such imagery and its function in recall would 
correspond to what Bartlett referred to as getting “a general impression of the 
whole” on the basis of which one “constructs the probable detail” (1932, p. 
206). Alternatively, what might be remembered are isolated details in the form 
of specific images aroused during verbal input, from which other details are 
constructed on the basis of relevant past experience functioning as an organizing 
“schema” (Bartlett, 1932, p. 209). 

Parallel explanations based entirely on verbal processes could also be sug- 
gested. The syntactically organized concrete passages used by Yuille and Paivio 
(1969) may have aroused an implicit verbal summary or title, much as related 
contextual stimulus words can prime associative responses (see Cofer, 1967). 
Such a title would be expected to enhance recall perhaps in the manner of a 
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verbal 222. diator (cf. Dooling, 1968); or, thematic order might simply facilitate 
organiza tion of specific words from the passages into semantically or associatively 
related <F2unks, thereby enhancing recall (cf. Lachman & Dooling, 1968). An 
exclusive Verbal interpretation cannot readily account for Yuille and Paivio’s 
failure t@ Obtain any effect of thematic organization in the case of abstract 
material, However, and it is preferable therefore to assume that imagery con- 
tributed tO the effect. 

That imagery might do so by providing an organizing schema rather than 
simply ©r2hancing recall of individual words is suggested by two interesting 
experina €n ts by J. H. Reynolds (1966, 1968), He found in the earlier study that 
prefamiliz rization of verbal stimuli embedded in an integrated and meaningful 
map facilitated subsequent learning of sentences containing factual information 
related t< the map. The transfer effect in that case was greater than that ob- 
tained through prefamiliarization with the verbal stimuli, the pictorial map, 
or nonirategrated combinations of each. Reynolds’ explanation was that the 
integraticor of verbal and pictorial stimuli into a single meaningful whole per- 
mitted the formation of a mental organization akin to Tolman’s (1948) con- 
cept of <2 cognitive map. However, the experiment did not show that “whole- 
ness” of the verbal-perceptual configuration was critical—the important factor 
may sima p ly have been the pairing of verbal labels with discrete components of 
the pictuare during prefamiliarization. 

J.H. Reynolds (1968) tested the alternatives by comparing prefamiliarization 
conditioras in which subjects saw either an integrated map structure, or the 
same ver bal-pictorial stimulus combinations fragmented into separate units. 
Figure 1 3—3 shows each mode of presentation for one of the stimulus configura- 
tions used in the experiment. The prefamiliarization trials involved learning 
nonsens@—s yllable (CVC) names associated with each position on the map. A 
third group learned the CVC’s in comparable locations on a sheet, without the 
accompa ray ing pictorial material. Following the prefamiliarization phase, the 
subjects learned sentences beginning with the CVC’s and ending with a word 
indicatins= an occupation, for example, KOT is a pilot, NEB is a gas station 
attendant, etc, The results showed no differences between conditions in learning 
the stimtali during the prefamiliarization stage. In subsequent sentence learning, 
however, the subjects prefamiliarized with the organized map structures showed 
better learning overall than either the discrete-picture or verbal groups. The 
difference wyas significant with a 2-second but not a 3-second rate of presentation, 
possibly B &cause all groups performed at a near-ceiling level at the slower rate. 

Reynolds findings suggest that the “schema” interpretation of the effect of 
thematic rganization in the Yuille and Paivio experiment may be correct: 
thematic Presentation of concrete (descriptive) verbal material enhances the 
poneratorni of integrated, meaningful imagery that can mediate retrieval of the 
original Verbal information. Note that this interpretation is simply an extension 
ot p th© Sretical role attributed to imagery in the earlier discussions of paired- 
a le arning (e.g., Chapters 8 and 11). Imagery was assumed to facilitate 
leaming ©f concrete noun pairs in particular by providing a compound spatial 
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representation from which either member can be retrieved, given the other 
member as a retrieval cue, Verb connectives and action pictures were similarly 
assumed to have their effect by facilitating the formation of such organized 
compounds. 

Note that the above studies demonstrated facilitating effects attributable to 
imagery. In the Yuille and Paivio experiment such facilitation presumably 
occurred because subjects were required to recall only words from the passages 
and not their syntactical order. Prefamiliarization with pictures in Reynolds’ 
study may have aided sentence learning because the sentences had a common 
structure, and memory for syntax was not a problem. We turn next to research 
that demonstrated neğātive as well as positive effects attributable to imagery. 


Memory for meaning versus memory for wording The preceding dis- 
cussion implies that what we remember from connected discourse is largely the 
general idea or meaning (expressed perhaps as imagery) from which the 
wording may be generated or constructed. This was essentially Bartlett’s view 
of remembering. Is there no place in one’s memory, then, for the specific 
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lly ordered wording of the sentence and not only the gist of it? The 
Answer SU rely is yes, at least for immediate memory of short sentences, and 
the iss] therefore revolves around quantitative and qualitative differences in 
memory £O" meaning and for wording, the factors that determine such differ- 
ences, ånd the role (if any) of concreteness and imagery in the effects. 

The xe ferent experiment here is one by Jacqueline Sachs (1967a). Her 
study was concerned with recognition memory for syntactic and semantic in- 
formatiox2 shortly after comprehension of connected discourse. The subjects in 
the study listened to recorded passages of connected discourse and, immediately 
after each passage, one of the sentences from it was repeated. The repeated test 
sentence as either identical to the one in the passage or changed in some slight 
way, anq the subjects were asked to state whether it was “changed” or “identi- 
cal.” When changes occurred, they were either semantic or syntactical. The 
semantic <hanges were achieved by changing the subject and object in the sen- 
tence or phrase, by negation, or by substitution of a word that occurred else- 
where im the passage. Syntactic changes involved changes in wording that did not 
alter the meaning of the sentence, such as a change from active to passive voice 
or vice versa, or a change in the form of the base sentence. A further variable 
in the stuaciy was the amount of interpolated material (0, 80, or 160 syllables) 
that occur xed between the original and the test sentence, The results are shown 
in Figure 1 3-4. It can be seen that, immediately after the original sentence, the 
accuracy ©f the judgments of identity and change were high for all test sen- 
tences. HE owever, after 80 or 160 syllables of interpolated discourse, recognition 
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for syntactic changes dropped sharply to a near-chance level while remaining 
high for semantic changes. 

Sachs (1967b) repeated the study with additional conditions that increased 
its rigor. For example, synonym changes were introduced into test sentences, 
thereby altering the specific wording without changing the meaning. The find- 
ings were as before: Changes in grammar or wording that did not affect the 
meaning were poorly detected after a few seconds, and synonym substitutions 
were particularly difficult to detect. On the other hand, recognition of semantic 
changes were again high at all retention intervals. 

Sachs concluded that the original form of the sentence is stored only for the 
Short time necessary for comprehension to occur. Thereafter, the specific wording 
fades rapidly from memory. When a semantic interpretation has been made, 
the meaning is stored, and memory for the meaning is not dependent on memory 
of the original form of the sentence. Later “recall” of the sentence is a recon- 
struction from the remembered meaning. These conclusions are generally con- 
sistent with our earlier discussion of the effects of thematic organization, and they 
are very strongly supported by Sachs’ data. 

A recent study indicates, however, that the above conclusions need to be 
qualified. Begg and Paivio (1969) investigated the implications of the two- 
process theory of meaning and mediation for the Sachs phenomenon, The main 
point has been repeatedly expressed here in various ways, but let me restate it 
specifically as it applies to the present problem. A concrete sentence, such as 
The fat boy kicked a girl, can be imaginally represented as an action picture in 
which the meaning of the entire sentence is summarized as one organized unit, 
or complex image. The information contained in abstract material, on the other 
hand, remains more closely linked to the sequentially organized verbal units 
themselves and can be summarized as an imaginal unit only with difficulty, e.g., 
by concretizing the abstract content so that it can be represented symbolically by 
a specific image. It follows that the most effectively coded, stored, and retrieved 
aspects of a concrete sentence will be those related to the sentence as a whole 
unit, such as its meaning. In abstract sentences, however, the specific words will 
be relatively better retained. The material used by Sachs was relatively concrete, 
and her results are consistent with the hypothesis as it pertains to such sentences. 
The converse prediction for abstract material was not tested by Sachs or by other 
investigators Concerned with memory for wording and meaning. 

Begg and Paivio evaluated the hypothesis using essentially the same design as 
Sachs (1967b), with the addition that relatively abstract as well as concrete 
sentences were included in the design. Also the amount of interpolated material 
was not varied (the test sentences occurred relatively early in the original pas- 
sage). The following are examples of the concrete test sentences used in the 
study: 

The loving mother served an excellent family. 

The vicious hound chased a wild animal. 

The cheerful artist entertained a lovely damsel. 

The rolling hillside surrounded a muddy valley. 
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Examples of abstract sentences are: 

The absolute faith aroused an enduring interest. 

The dull description constituted a boring chapter. 

The passive majority defeated a listless opposition. 

The final decision nullified a prior commitment. 

Semantic changes involved reversals of the subject and object of each sen- 
tence, Thus the first of the above examples became The loving family served an 
excellent mother, Lexical changes involved a synonym substitution that pre- 
served the essential meaning of the sentence, e.g., The loving mother served an 
excellent household. 

It was expected specifically that semantic changes would be recognized better 
than lexical changes that do not affect meaning in the case of concrete material, 
replicating the Sachs findings. Conversely, lexical changes should be better 
recognized than semantic in the case of abstract material. The results are 
plotted in Figure 13-5, which shows a striking interaction that precisely con- 
firms both predictions. 

The generalization that sentence meaning is better retained than its syntax or 
wording accordingly must be qualified by the nature of the verbal material in- 
volved. It is correct in a sense for concrete sentences but not for abstract sen- 
tences, but such a contrast between meaning and syntax can also be misleading, 
for it may be the assumptions concerning the nature of meaning that need 
qualification. In the case of concrete material, the meaning is not tied to the 
specific words but to the world of objects and events to which the words refer; 
such meaning, according to the present theory, is mentally represented in the 
form of nonverbal imagery. Comprehension of that meaning therefore depends 
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upon the arousal of such imagery, and it is the imagery that is retained—that is, 
the nonverbal referential meaning of the sentence. When the sentence is ab- 
stract, however, its meaning is primarily intraverbal, tied to the verbal sequences 
themselves, To retain the meaning in this case is to retain the wording. This 
illustrates what was meant in the earlier theoretical discussion when it was 
suggested that processing of concrete sentences is more flexible and creative 
than the processing of abstract sentences, The latter is more closely tied to the 
sequence of words and the verbal symbolic system alone. 

This theoretical analysis and the data again are consistent with the analysis 
and findings for associative learning and memory tasks as discussed in earlier 
chapters. Recall, for example, that sequential memory for pictures suffered 
relative to words when implicit naming was prevented by presenting the pictures 
at a fast rate, presumably because such memory is dependent upon the verbal 
symbolic system, whereas nonsequential memory was better for pictures than 
for words (especially abstract words) at slower rates, when imagery presumably 
could be functional (Paivio & Csapo, 1969; sce Chapter 7). Similarly imagery 
mediation instructions produced better paired-associate recall than did verbal 
mediation instructions in the case of concrete pairs, but the reverse was true 
in the case of abstract pairs (Paivio & Foth, 1970; see Chapter 11). 

If the above analysis is correct, it should be possible to manipulate the proc- 
esses and their effects on memory for the meaning as compared to the wording 
of sentences by including mediation instructions, or rate of presentation, along 
with abstractness-concreteness as variables. This has not been done systematically 
as yet, but some suggestive information is available on the effect of procedures 
that would draw the subject’s attention to the wording of sentences. 

Wanner (1968) replicated Sachs’ study with certain modifications. When he 
instructed his subjects to attend to the individual words as well as to the mean- 
ing, presumably forcing subjects to rely more on the verbal code than on non- 
verbal processes such as imagery, recognition for changes in meaning decreased, 
whereas recognition for changes in wording increased, Bregman and Strasberg 
(1968), whose study was discussed in the last chapter, found no evidence to 
support the view that sentences are remembered in terms of their syntactic form 
(e.g., a kernel sentence plus a transformational tag). What appeared to be stored 
instead was a semantic code (including imagery) from which the sentence 
form was constructed during recall. Earlier, however, Mehler (1963) and 
Savin and Perchonock (1965) had obtained evidence supporting the view that 
syntax is represented in the memory code. Bregman and Strasberg suggest that 
the contrasting results might be attributable to differences in retention intervals 
and sets. Savin and Perchonock used a 6- to 10-second recall interval, whereas 
Bregman and Strasberg’s was in the order of a few minutes. Syntactic informa- 
tion may have been retained over the shorter interval but not the longer one. 
In addition, Savin and Perchonock instructed their subjects to recall verbatim. 
Mehler (1963) did not report such an instruction, but his procedure of repeated 
written recalls may have fostered a rote learning set. Both procedures thus 
constitute “verbal” sets that call attention to wording. On the other hand, 
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Bregma x2 and Strasberg instructed their subjects to understand the meaning of 
the sentera ces, as did Sachs (1967a). The different findings can thus be rein- 
terpreted in terms of procedures that differentially arouse verbal and nonverbal 
symbolic Systems in sentence recall, 

The ix22 plications of the analysis presented in this section have been further 
supported in several recent experiments. Begg (1971) investigated recognition 
memory fF©r both meaning and wording of concrete sentences using a continuous 
recogniti © paradigm. Consistent with the findings discussed above, recognition 
memory “4S much better for meaning than for wording. The data showed in 
addition tI» at the accuracy of meaning and wording judgments were uncorrelated, 
and that meaning judgments were as accurate when the test sentence was a 
paraphras© as when it was identical to the original. These and other analyses 
justified tłe important conclusion that memory for the meaning of concrete 
sentences is independent of memory for their wording and, more specifically, 
that the 122 © aning is remembered as an image from which words are reconstructed 
at retrieval. 

Promp ted by the Begg and Paivio (1969) study described earlier, Wirtz and 
Anisfeld € 1970) investigated false recognitions for adjective-noun phrases as a 
function <f concreteness-abstractness and synonymity relations between old and 
new iteras. They found that more recognition errors were made to concrete 
synonyms than to concrete antonyms but there was no difference between the 
two kinds of phrases when they were abstract. The finding is completely in 
accord with the theory that the concrete phrases were coded as images and that 
similar ina a ges were evoked by synonymous but not antonymous phrases. Such 
confusions dlid not occur in the case of abstract phrases because they were en- 
coded in their verbal form. 

Finally, Anderson and Hidde (1970) had their subjects rate either the 
pronuncia bility or the image evoking value of 30 sentences, then unexpectedly 
asked ther to recall the verb and object of each sentence given the subject as a 
retrieval Cue, The subjects who rated imagery recalled over three times as many 
words as those who rated pronunciability. The errors that did occur tended to 
be predomi nantly synonym intrusions in the case of the imagery group but not 
the pronun ciation group. These data suggest clearly that imagery facilitated recall 
through a xXeconstructive process, which sometimes resulted in decoding errors, 
whereas Pr-O nunciation subjects recalled verbatim and therefore avoided synonym 
errors but xnade more omission errors because they had not stored sentence 
meaning during input. ; 

To sum mn arize thus far, relative memory for the wording and meaning of 
sentences <1@pends upon the retention interval, abstractness-concreteness of the 
sentence, and sets to attend to meaning or wording. Verbatim recall is favored 
y short ©€tention intervals, which is consistent with the acoustic or motor- 
acoustic th cry of sequential short-term memory discussed in Chapter 7. With 
oe’ S©mitences, meaning is well retained over longer intervals whereas 
SRO fOr wording fades rapidly. This is consistent with an image interpreta- 
tion of sentence meaning and of memory mechanisms. With abstract sentences, 
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wording is sometimes well-retained, perhaps because the wording itself is 
essential to the meaning. Finally, sets to attend to meaning and imagery on the 
one hand, and wording on the other, can modify the effect in the direction of 
better recall for meaning or wording, respectively. 


Imagery versus deep structure in memory We saw in the preceding 
chapter that the research literature generally has not provided support for deep 
structure interpretations of memory for sentences, especially ones based on 
transformational history. Sachs (1967a, 1967b), whose experiments were in- 
spired partly by Chomsky’s (1965) theory, also failed to obtain support for 
deductions from such a theory. In particular, the view that information derived 
from a sentence is stored as a kernel sentence was not supported, inasmuch as 
subjects did not seem to store passive originals in the active voice. Such changes 
should have been manifested as an asymmetry in recognition scores, depending 
on whether the change was from active to passive or vice versa. This asymmetry 
did not appear. Other differences expected from differences in deep structures 
(as this is currently conceptualized) also failed to occur. As a result, we were 
left with only one set of uncontradicted findings to consider in that context, 
namely, Rohrman’s (1968) observation that memory for English nominaliza- 
tions depends upon the complexity of their underlying structure. 

Recall that Rohrman found nominalizations of the growling lions type to be 
easier than ones of the digging holes type. This was attributed to the greater 
complexity of the latter’s deep structure. Whereas the base string of growling 
lions can be represented by “lions growl,” the base of digging holes contains an 
element that is only implicit in the surface structure—some agent, PRO, digs 
holes. An examination of Rohrman’s (1968) examples suggested, however, that 
the object nominalizations with the more complex base structures also may have 
been generally lower in imagery, less picturable, than the less complex subject 
nominalizations. Could the effective variable have been the availability of 
imagery rather than complexity of deep structure? To evaluate this question, 
Paivio (1971) first obtained imagery ratings for Rohrman’s pool of nominaliza- 
tions', following the procedure previously used for scaling nouns for imagery 
(Paivio, Yuille, & Madigan, 1968; see Chapter 3). The ratings showed that the 
subject nominalizations significantly exceeded the object nominalizations in 
their average imagery, indicating that an imagery interpretation of Rohrman’s 
data was at least plausible. However, the two nominalization categories also 
overlapped considerably in imagery scores for individual items, and a more 
rigorous test of the hypothesis was called for, Items were selected from Rohrman’s 
pool so that imagery and nominalization type varied factorially—half of the 
nouns of each type were high-imagery, and the other half were relatively low in 
rated imagery. The high-imagery subject nominalizations were items like falling 
stars, dancing girls, and reigning kings; low imagery subject nominalizations in- 


1I am indebted to Rohrman for making his material available. 
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cluded æ isting situations, clamoring masses, and persisting doubts. Examples 
of high—2274gery object nominalizations are mopping floors, ironing clothes, and 
painting Z7iclures; low imagery object nominalizations included hearing rumors, 
yielding P7o!nts, and keeping secrets. 

Mixed lists of such items were presented to subjects for one free recall trial, 
followin Rohrman’s (1968) method of auditory presentation. The results, 
present©<i_ graphically in Figure 13-6, showed that nominalizations of high 
imagery vere much better recalled than those of low imagery, Nominalization 
type hacd no main effect but did interact with imagery level in such a manner 
that mor © subject than object nominalizations were recalled when their imagery 
level was low, but this was reversed when imagery was high. The interaction is 
weak relative to the main effect of imagery, however, and provides no support 
for a gera Eral interpretation of the data in terms of deep structure. 

To extend the generality of the findings, two further experiments were con- 
ducted using items from a new pool of nominalizations. This pool was generated 
by havira== subjects supply an appropriate participle to fill the blanks in base 
sentences Corresponding to the two types of nominalizations, e.g., someone is 

inig holes (object): the tigers are ______ing (subject). Both high- 
imagery <«>ncrete and low-imagery abstract nouns were used in the frames, and 
the same 42©uns appeared in subject and object nominalization frames for differ- 
ent groups- From the normative data, nominalizations were selected so that 
word fre<cytxency and associative probability were matched for corresponding 
subject araci object types. Imagery ratings were also obtained for the nominaliza- 
tions. Itxas were selected from this pool for one experiment so that imagery 
varied over high, medium, and low levels for both nominalization types, and 
with the Sme nouns appearing as subject and as object nominalizations for 
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FIGURE 13-6. Mean recall 
scores for low- and high-imagery 
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different groups. Another experiment involved high and low levels of imagery, 
crossed with nominalization type in such a manner, that in some cases the same 
noun appeared in a subject nominalization of relatively high imagery (eg, 
lecturing teachers) and an object nominalization of relatively low imagery (e.g., 
replacing teachers), and in other cases this was reversed (e.g., vanishing butter- 
flies is low-imagery whereas capturing butterflies is relatively high imagery). 
Lists of such items were presented visually to subjects for a single free recall 
trial. 

The results of both experiments confirmed the general conclusions from the 
first experiment: Nominalization imagery had a highly significant positive effect 
overall, but there was no main effect of nominalization type. Imagery and 
nominalization type interacted in both experiments, but the pattern was com- 
pletely reversed in the two. Thus the imagery value of English nominalizations 
was positively related to recall in all three experiments. Nominalization type was 
never effective alone and its interactions with imagery showed an inconsistent 
pattern over experiments, indicating that some variable other than nominalization 
type was modifying the effect of imagery level. Further analysis suggested that 
one of the “noisy” variables may have been the imagery value of the noun mem- 
ber. Correlations were computed between mean recall scores for the nominaliza- 
tions and the rated imagery values of the participles alone, the nouns alone, and 
the two combined (i.e., the intact nominalizations), The results were similar 
for the three experiments and the correlations were averaged, The average 
correlations are shown in Table 13-1, where it can be seen that noun imagery 


Table 13-1 


Correlations Between Attributes of English Nominalizations and Free Recall Scores 
(Average r Over Three Experiments) 


Attribute r with Recall 
Nominalization type -06 
Nominalization imagery 39 
Participle imagery 23 
Noun imagery 53 
Note: rics = .20 


was the best predictor of recall, and nominalization type was the poorest. Thus 
complexity of deep structure is clearly inadequate as an explanation of the effects, 
whereas one based on imagery is consistently supported. 

The failure of nominalization imagery to be superior to noun imagery as a 
predictor of recall is somewhat paradoxical from the viewpoint of imagery theory. 
However, the effect of noun imagery in this task seems comparable to its effect 
on the associative learning of noun-adjective pairs (see Chapter 8) and may be 
analogously interpretable in terms of the conceptual-peg hypothesis, While the 
nominalization study involved free recall of participle-noun compounds, sub- 
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jects ma Y have focused attention on the more salient noun members (cf. Turner 
& Roma € tveit, 1968); if so, high noun J would be expected to facilitate recall of 
the nouma together with its mediating image, which could then function as an 
implicit cue (conceptual peg) for the retrieval or reconstruction of the appro- 
priate participle. Participle imagery, which presumably contributes to the overall 
imagery value of the compound, may be relatively unimportant, just as the 
imagery Value of the response term is generally less effective than that of the 
stimulus ember in associative learning. This would be especially true when 
the range Of variation is relatively small, as it is in the case of participle imagery 
(cf. Yuille ct al., 1969). This interpretation is speculative, however, and we 
must await further data before the apparent paradox can be resolved. Whatever 
the even tual outcome, it is clear that imagery predicts nominalization recall but 
deep struzcture does not.’ 


General Implications for Psycholinguistic Theory 


The data on imagery and concreteness can now be considered in the 
context <f the theoretical issues and findings considered in the last chapter as 
well as the present one, We have seen that grammatical factors in general in- 
fluence 1e@zarning and memory. For example, phrase structure and sentence 
boundaries influence chunking during recall. However, it has been difficult em- 
pirically t© separate the effects of grammatical structure per se from associative 
and semantic factors, and specific theoretical interpretations that emphasize 
grammatica l structure alone have proven inadequate as explanations and predic- 
tors of memory for sentences. The conclusion holds for surface-structure models, 
such as "W ragve’s, as well as deep-structure approaches, such as Miller’s and 
Rohrman*s_ Repeatedly, investigators have been led to the conclusion that 
semantic factors override the effects of grammar. The semantic interpretations 
have generally been vague in regard to the effective underlying mechanisms, 
however, and it is by no means clear what specific predictions might be deduced 
from thema. By contrast, the two-process theory, which emphasizes functionally 
distinct nO©n verbal imagery and verbal processes as the bases of linguistic mean- 
ing and ma emnory coding, has generated specific predictions that have been uni- 
formly sup) ported in research to date. The model obviously requires a great deal 
of further testing to establish its scope and generality on the one hand, and its 
limitations Gn the other, but the variables it emphasizes and the findings it has 
already © € rated must be taken into account by any alternative psycholinguistic 
model that aims at comprehensiveness. 

A Wherei ra lies the strength of the two-process model in comparison with the 
linguistic = p> proaches that have received such excited attention in recent years? 
I believe it is most particularly in its emphasis on “knowledge of the world” as a 
crucial SUB Strate of language performance. We have seen earlier that transforma- 
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tional generative grammar, as a theory of mental structure, is an intraverbal 
theory in the sense that it encompasses only linguistic elements and their inter- 
relations, While its proponents recognize the importance of nonverbal situational 
factors and knowledge of the world as determinants of verbal behavior, such 
factors have been deliberately excluded from the theories (e.g., Katz & Fodor, 
1963). This is a fatal omission from the psychological viewpoint, for it now 
seems clear that meaning is primary and syntax secondary in language behavior, 
and meaning is largely knowledge of the world as represented in nonverbal 
memory structures. Nor is the deficiency corrected by the transformationists’ 
emphasis on linguistic competence (as opposed to performance) as their proper 
domain, for, if nonverbal processes are important determinants of linguistic 
performance, they should be somehow represented in the competence model 
of the the ideal speaker-hearer. 

Heretofore, the psycholinguistic interpreters of that model have focused on 
the deep-structure concept as the basis of their performance theories—the be- 
havioral manifestations of sentence comprehension and memory, for example, 
are assumed to be mediated by deep structures or transformational rules. But we 
have seen that deep-structure variables are poor predictors of memory per- 
formance in particular, whereas other (semantic) variables have been success- 
ful. It follows that either (a) the linguistic model has been misinterpreted by 
Chomsky’s psycholinguistic followers, or (b) the theory is psychologically ir- 
relevant, or (c) it needs to be modified, The first alternative seems unlikely, 
inasmuch as Chomsky (1968) himself has recently commented favorably on 
psycholinguistic interpretations of transformational grammar. The second is 
possible, but again proponents of the model have not operated on that assump- 
tion. The most likely outcome, therefore, is that the linguistic model will be 
modified, perhaps along the drastic lines suggested by McCawley (1968), wherein 
deep structure is eliminated and semantic features are given focal attention. If 
such modifications are to be psychologically relevant, however, they must take 
into account what is known about meaning from psychological research and, in 
doing so, psycholinguists (if not linguists) must find ways of articulating the 
linguistic concepts with knowledge of the world as represented in imagery or 
some other symbolic form. Moreover, research on this important problem will 
Tequire new techniques for assessing knowledge of the world independent of the 
language used to describe it. The use of pictorial material, as in some of the 
experiments reported in this chapter, provides an obvious basis for such research, 
and recent techniques for Studying the structure of internal representations (e.g., 
Michon, 1968; Shepard & Chipman, 1970) could be readily extended to the 
problem area. 

The transformational Psycholinguists have also slighted associative habits 
as determinants of language behavior. While such habits are not a sufficient 
explanation of understanding and production of sentences, there is ample evi- 
dence that they are important and should be included in any psycholinguistic 
model. Verbal-associative approaches to language provide an important cor- 
rective to the linguistic approach in this regard, but they have shared the latter’s 
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intraver bal emphasis and have generally neglected nonverbal processes. Media- 
tional aP P roaches such as Osgood’s and Staats’ provide a general framework for 
taking account of both classes of knowledge, nonverbal and verbal, as determi- 
nants of language behavior. The present two-process model shares that feature 
but, in <@2dition, it specifies functional distinctions between the two systems 
that are 29t specified in the other models. We have seen that the behavioral 
implications Of the distinctions have thus far been supported by psycholinguistic 
data, just =s they have been supported by the findings from research on verbal 
learning æNd memory, indicating its theoretical validity at least within the range 
of phen omma ena encompassed by the investigations. 


EINE PLICATIONS FOR MISCELLANEOUS LANGUAGE 
PE ENOMENA 


Sew eral linguistic phenomena to which the two-process approach is rele- 
vant will. te discussed here briefly with the primary intention of identifying some 
research a b Le problems and indicating how the model might bear on them. 


Læ xraguage Acquisition 


The potential relevance of the two-process theory for the problem of 
language æ@©quisition was discussed earlier in the chapter. That general account 
will now tbe made more explicit by comparing it to McNeill’s (1968) nativistic 
account ©f language acquisition, which is based on Chomsky’s (1965) concept 
of the abstract Language Acquisition Device (LAD). LAD is a hypothetical 
device that develops a grammatical system by receiving a corpus of speech 
and passir = jt through an internal structure, part of which can be described by 
Chomsky*s theory of grammar. McNeill extends LAD to the acquisition of 
language Eby children who, like LAD, are exposed to a corpus of speech and 
develop Sr a mmatical competence on the basis of this corpus. Children presum- 
ably have tthe same internal structure as LAD. Accordingly, the theory of gram- 
mar, beims= a hypothesis about LAD, is also a hypothesis about children’s inborn 
capacity. An aspect of this capacity is reflected in the base structures, which 
contain tte most universal features of language. What is learned in the acquisi- 
tion of grax amar are the linguistically unique transformations of the language, 
not these Esa se structures. 

The base structures include the subject and predicate of a sentence, the main 
verb and Ob ject of a verb phrase, and the modifier and head of the noun phrase, 
as these are defined in linguistics. If McNeill’s theory is correct, evidence of 
Such struc tra zs should be found in children’s speech prior to the appearance of 
any transf mations. McNeill interprets evidence from the speech of two chil- 
dren to be <onsistent with the theory. One was an English-speaking boy with 
tires grana mn atical classes in his vocabulary. A sample of sentences from his 
speech inCtu ced examples of every possible combination of those three classes 
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that would correspond to basic (untransformed) grammatical relations but no 
examples representing transformations of base structures, although such com- 
binations were possible. Thus change Adam diaper (corresponding to verb- 
object and modifier-head relations) occurred, but an inadmissable but possible 
combination such as come eat food (verb + verb + noun) did not. This is 
remarkable, says McNeill, because the surface structure of adult sentences 
contains many examples of such transformations. He concludes that the boy 
could express the basic relations but had not acquired English surface structure 
dependent upon knowledge of transformations. 

The second example is from the speech of a 27-month old Japanese girl. 
It involves her use of two Japanese postpositions, wa and ga, which follow the 
surface subject of the sentence. Usage involving wa often can be translated into 
English with the expression as for (e.g., As for cats, they eat fish); thus wa is 
used whenever the predicate of a sentence attributes something to the surface- 
subject. The Japanese equivalent of The cat-ga is eating the fish illustrates a 
sentence taking ga. Such sentences are descriptive rather than attributive. 

Wa and ga have nearly identical distribution in sentences, but they are dis- 
tinguished by two theoretically interesting characteristics, One is that the girl's 
mother used wa twice as often as ga. The other is that, linguistically, only ga 
is derived from the underlying subject of a sentence; wa is derived from a com- 
pletely different aspect of the base structure. The two distinctions lead to 
opposite predictions. Frequency of exposure to parental speech should favor the 
acquisition of wa, whereas the linguistic model suggests that ga will be used more 
often because it derives directly from a related aspect of the base structure— 
that is, ga is linked to the subject of the sentence in both its surface and deep 
structures, whereas wa is not. An examination of a sample of recorded speech 
revealed that the child in fact used ga 75 times and wa only six times, supporting 
the prediction from linguistic theory. Like the English boy, the Japanese girl 
apparently knew the basic grammatical relation of the subject. 

McNeill concluded that these data not only support the nativistic interpreta- 
tion but also go against the theory that grammar arises from names. According 
to such a view, children first learn names of objects, etc., then the names of two 
or more objects appearing together, and finally, two or three old names are 
combined into a single new name for the stable relation. The result is sentences 
like doggie bite and baby sleep. If this theory were correct, the Japanese girl 
would have favored wa rather than ga, since all such stable relations receive wa 
in Japanese parental speech. Inasmuch as she favored ga instead, the reference 
theory of the origins of grammar must be wrong. Indeed, reference and grammar 
must be acquired separately for, like all children, the J apanese girl frequently 
named objects and events. 

MeNeill’s analysis is interesting and persuasive but nevertheless unsatisfactory, 
for it largely overlooks concrete situational factors and the concrete-abstract 
developmental sequence in the child’s acquisition of language. Consider the 
Japanese ga-wa distinction: Ga is the post-position for description and wa for 
attribution. The former occurs in the context of specific concrete situations and 
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descriptive Sentences appropriate to such situations; the latter occurs in sen- 
tences that are more general in their reference, This distinction is clear from 
McNeill’s 9<@@neral discussion and his illustrative sentences. The significance of the 
distinctioxa ÍS that ga-sentences, being more concrete and specific, will be more 
meaningf w= 1 to the young child than the more general or abstract wa-sentences, 
despite the greater frequency of the latter in the adult language. The ga sentences 
are more meaningful in the referential sense, i.e., they correspond relatively 
directly tœ Concrete objects and events the child has encountered and for which 
he has a representational substrate in the form of imagery. The same argument 
applies to tHe English-speaking boy's use of basic grammar. Both children speak 
in base sera tences because such sentences parallel the syntax of concrete events 
(e.g, the sequence of events relating actor and acted upon) and concrete 
imagery. “I x ansformation of such sentences are a later acquisition because they 
are more abstract, more removed from specific situations and images, and more 
dependent wapon intraverbal skills. 

The preceding account does not explain the acquisition of the more abstract 
verbal skäl ls involved in transformed surface structure but, then, neither does 
McNeill’s IAD. The analysis is intended only to show generally that it is not 
necessary t© invoke an inborn LAD to account for basic grammatical relations 
in childrerx*s speech. The basic grammar derives from the nature of concrete 
events ancl <an be conceptualized as built upon a substrate of imagery. It might 
be argued that this simply pushes the problem back to cognition generally, that 
LAD is responsible also for the prelinguistic cognitive skills, including images. 
As long as such an argument rests on a nativistic interpretation of LAD, however, 
it does not eliminate a basic difference in the approaches, for the present view 
is that the ixmagery derives from experience and parallels the syntax of external 
events in its form. 

There is as yet no systematic evidence that tests the imagery interpretation of 
base grammar in young children, but the problem is researchable using such 
procedures zs Rosenfeld’s (1967) picture-description matching. Some relevant 
observatioras have in fact been reported by Klima and Bellugi-Klima (1969) in 
the course of elaborating on data obtained in an earlier experiment (Fraser, 
Bellugi, & E3xown, 1963). An aspect of that study involved a test of comprehen- 
sion of paS sive constructions using pairs of pictures with three-year old children 
whose spe@<}y did not contain passives. One picture showed a cat being chased 
by a dog, anid another a dog being chased by a cat. When the children were 
asked to Show The cat being chased by the dog, a number of them pointed 
erroneously to the picture of the cat chasing the dog, suggesting that they proc- 
essed the Passive sentences as though they were actives, i.e., in terms of subject- 
ets -object relations. Note, however, that if this interpretation is correct, the 
aaye mte Nice” must be coded in a nonverbal form corresponding to objects 
and relatioras depicted in the picture if the children decode descriptive sentences 
in the same Way as Rosenfeld’s adult subjects decoded descriptions of figures. 
ete the Fraser et al, data are consistent with the present hypothesis that the 
basic gramon 2 tical relations may be initially founded on imagery. 
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A final logical point may be noted regarding the relationship between McNeill’s 
interpretation of LAD and the transformationists’ critique of learning theories, 
According to McNeill, LAD is a native endowment that purportedly accounts 
for the child’s acquisition of basic grammatical relations but not of transforma- 
tions, which are learned, On the other hand, S-R learning theories have been 
criticized particularly for their inability to handle complex transformations, but 
it has not been shown that they are unable to explain the acquisition of basic 
grammatical relations. Thus the nativistic approach is offered as an alternative 
“explanation” of the simplest grammars, which learning theory may be able 
to handle as well, but not of the more complex grammatical phenomena that 
give the latter most difficulty. This logical paradox is further justification for 
an attempt to explain language acquisition in terms of an experientially based 
theory, even one as speculative as the two-process model presently is in regard 
to that issue, 


The Symbolic Processes and Poetry 


Simonides the mnemonist was first and foremost a poet. It is historically 
fitting, therefore, that we consider the relationships between poetry and the 
symbolic processes. The more general justification, however, is that such an 
examination potentially can add to our understanding of both literary and 
psychological issues. An obvious problem of mutual interest is the relationship 
between poetic imagery and imagery as a psychological process; another is the 
relation between poetry and memory, 


The poetic image Imagery has long existed in poetry but it became the 
central concept in the poetic movement known as “Imagism,” which had its 
origin around 1910 in England and America (see, e.g., Pratt, 1963), Apparently 
the imagist poets sometimes used the term image in essentially the same sense 
as it has been used here when the reference is to word imagery, i.e., a verbally 
evoked visual representation of objects and events. T. E. Hulme, for example, 
viewed language and communication in terms of word images. Thus, the art 
of literature, from the writer’s viewpoint, involves a “visual signification” or 
image that precedes the writing. There is a “passage from the Eye to the Voice. 
From the wealth of nature to that thin shadow of words, that gramaphone.” The 
readers, on the other hand, “are the people who see things and want them ex- 
Pressed” (1955, p. 86). At other times the concept is used more generally, as 
when Ezra Pound refers to an image as “that which presents an intellectual and 
emotional complex in an instant of time” ( Pound, 1954, p. 4). 

The conceptual relation between poetic imagery and psychological imagery is 
a researchable question. Poems could be scaled on poetic imagery using ratings 
by sophisticated critics or teachers; and imagery in the psychological sense, 
using such procedures as ratings or latency measures of ease of image arousal. 
How highly will the two measures correlate? More detailed analysis could be 
made of the linguistic variables that contribute to such relationships. Is the 
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vividness or latency of the poetic image—that “intellectual and emotional com- 
plex”—determined by the average imagery level of the words in the poem? By 
key words such as nouns and verbs? By certain syntactical arrangements such as 
high imagery words occurring early in the poem and functioning as “conceptual 
pegs” on which the rest of the “complex” hangs? Poets themselves have pre- 
sented insights concerning such issues, but their views require interpretation and 
translation into relevant operations in order to be psychologically testable. What, 
for example, did the imagists mean by their prescriptive principle that imagist 
poetry should be “hard and clear, never blurred nor indefinite” (Pratt, 1963, 
p. 22)? Does it imply only the use of words that are concrete and specific in 
their reference, or something more? The psycholinguist could make his own 
assumptions and then seek to answer the questions in that context, but a 
collaborative effort between.poet and psycholinguist might prove to be a mutually 
profitable approach to such questions. 


Poetry and memory The intimate nature of the relation between poetry 
and memory is evidenced by the long educational tradition in which “memory 
work” has been identified with poetic recitation. Perhaps poetry itself evolved 
as a mnemonic system for preserving and transmitting the valued traditions of 
early societies before writing was invented, To the extent that this is true, we 
might expect the useful mnemonic features of the speech sounds to be more 
characteristic of early rather than recent poetic forms, The latter, having de- 
veloped in the context of writing, might have been freed to some extent from the 
need to preserve auditory mnemonics. It is interesting, for example, that one 
of the oldest epic poems in Europe, the Finnish Kalevala (its poetic form is 
imitated by Longfellow’s Hiawatha), combines rhythmical and alliterative pat- 
terns with regular tonal cadence in a manner that may contribute summatively 
to ease of chunking, and hence, memorability. At the other extreme is con- 
temporary “free verse,” which, although by no means formless, is characterized 
by its freedom from the regular metre of earlier poetic forms. 

Be that as it may, rhyming verse has been used for centuries as a mnemonic 
device (see Chapter 6) and persists as a feature in the “one-bun, two-shoe” 
technique that has been the subject of recent experimentation (Chapter 10). 
Independent of formal mnemonics, it has been shown that poetry is easier to 
learn than prose (McGeoch & Irion, 1952). This demonstrates only a global 
effect, however, without isolating the specific factors that are effective. At least 
three general “poetic variables” may be involved, including (a) rhythmical or- 
ganization, based either on stress patterns and pitch changes generally, or syntax 
and pause patterns, or both; (b) acoustic similarity, including rhyming structure 
and alliteration; and (c) imagery. Visual structure is a fourth possibility in the 
case of printed poetry. Evidence is available on the effects of some of these 
individually but not in combination nor in the context of poetry. That the 
rhythm contributed by regular pausing contributes to memory is evidenced by 
the finding that short-term memory for sequences of digits is facilitated by 
rehearsing the items in nonoverlapping groups, with rehearsal in groups of three 
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being optimal (Wickelgren, 1964). Visual grouping also affects the pattern of 
transition errors during recall of letter sequences (N. F. Johnson, 1968). The 
relation between rhythmic patterning and verbal memory has been extensively 
discussed by Neisser, who Suggested that such a pattern “is a Structure, which 
Serves as a support, an integrator, and a series of cues for the words to be 
remembered” (1967, p. 235). Lenneberg (1967, pp. 107-119) has also dis- 
cussed rhythm as an organizing principle in the production and understanding of 
language. In summary, these observations Suggest that rhythm contributes to 
the memorability of poetry by providing organizational cues, 

How does rhyming aid memory? Bower and Bolton (1969) investigated the 
problem using rhyming and unrelated paired-associate lists, They proposed that 
a rhyming relation such as cat-mat restricts the range of response alternatives to 
the stimulus, thereby changing recall essentially into a recognition test, The 
hypothesis was Supported by the results of several experiments. One finding 
was that an assonance rule, in which the last phoneme is changed (e.g., hat-ham, 
bin-bit) and which restricts alternatives as much as a rhyming rule, facilitated 
performance as much as a rhyming rule. Another finding was that, when response 
alternatives were equated by multiple-choice tests for memory, the advantage of 
rhyming pairs vanished. 

The Bower-Bolton hypothesis is a reasonable psychological explanation of the 
facilitating effect of thyming in poetry. However, poems are usually more com- 
plex than paired associates and the interpretations may need elaboration, For 
example, rhyming is generally coordinated with rhythmical patterning, which 
varies according to the metre of the poem. How important for memory is 
regularity in the interval between the rhyming words? What interval is optimal? 
Do rhythm and thyme interact in such a manner that the optimal rhyming 
interval differs for different thythmical patterns? Essentially the same questions 
can be raised in regard to alliteration, which, like rhyming, is based on the 
patterning of acoustic similarity. 

Rhythm, alliteration, and thyming pertain to the phonology and syntax of 
the poem, that is, its surface Structure. Psychologically, they reflect attributes of 
the verbal symbolic system that, in principle at least, can be varied independently 
of the content or Meaning of the poem, Turning to poetic imagery, we are con- 
cerned directly with meaning and with a different (potential) contribution to the 
memorability of poetry. Whereas rhythm, alliteration, and rhyme can affect 
memory for the specific wording, imagery presumably can preserve the general 
theme or meaning but not the wording itself. This argument and evidence (e.g., 
Begg & Paivio, 1969) for it were discussed earlier independent of poetry, but it is 
particularly relevant in the present context. To the extent that the imagist poem, 
for example, presents “an intellectual and emotional complex in an instant of 
time,” we would expect its meaning and theme to be particularly memorable, 
but its wording may be forgotten. Nevertheless, the image may facilitate memory 
for the poem by Preserving its general theme or context in some kind of symbolic 
image or some specific aspects of the concrete information it conveys from which 
key words could be reconstructed. The mnemonic contribution of poetic imagery 
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independent of phonology, or its possible interaction with phonological features, 
could be investigated in the laboratory, perhaps by writing miniature poems 
in which concreteness and thematic organization are varied while the poetic 
metre is held constant—or in which both kinds of variables are factorially 
varied. Of course, “natural” poems could also be used, although with an in- 
evitable loss in experimental rigor. 

Visual imagery could also be facilitative in the sense of visual memory for 
the pattern of the printed poem. Such visual memory would be ineffective for 
the retention of the entire poem, inasmuch as verbal sequences apparently are 
stored as auditory-motor patterns (see Chapters 2 and 7), but the locations of 
a few individual words may be retained, and these could provide a basis for the 
reconstruction of larger aspects of the overall pattern. Finally, imagery in the 
symbolic sense and imagery as a spatial patterning of words are combined in 
concrete poetry. In such a poem, “the visual form is often a metaphor, a spatial 
realization of what the poem as a whole is about” (F. Dunn, 1968). A poem 
about snails, for example, may be visually presented in a form that is somehow 
analogous to the action of a snail. Aside from whatever aesthetic value it may 
have, does such a pattern add anything to the memorability of a poem? If it 
does, is the symbolic significance of the pattern crucial to the effect? In what 
way does it interact or combine with the imagery aroused by the words them- 
selves? With the acoustic pattern of the spoken poem? Answers to such ques- 
tions may contribute generally to our understanding of the relationship between 
imaginal and verbal symbolic processes and language as a physical (visual and 
auditory) transmission code, 


The Symbolic Processes and Metaphor 


The creativity or productivity of language was identified at the outset 
as the crucial psycholinguistic problem. The reference was to syntactical crea- 
tivity—the combinatorial processes of grammar. But equally important and 
interesting is the semantic creativity found in metaphor. An advertisement that 
urges you to “put a tiger in your tank” is semantically anomalous in its literal 
sense but not in what it symbolizes for the automobile driver who likes to take 
off with a roar. Of course, most metaphors are not newly created by their users. 
When we refer to a “warm personality,” a “bright child,” a “play on words,” a 
“run of luck,” and so on, we are using metaphorical expressions in a completely 
habitual way. They are “faded metaphors,” whose meanings for the contempo- 
rary speaker are essentially literal. Nevertheless, all metaphors were once novel, 
and creativity must be regarded as one of their defining characteristics, just as 
it is of syntax, despite the repetitiousness of grammatical forms in everyday 
speech and writing. 

Metaphor is unusually interesting for us because it throws into relief the 
intimate relationship between the symbolic modes, meaning, and language. It 
is often discussed in terms of images, but images with general rather than specific 
meaning. Thus Susanne Langer states that “Metaphor is our most striking 
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evidence of abstractive seeing, of the power of human minds to use presenta- 
tional symbols” (1948 reprint, p. 14). Conversely, the symbolic function of 
images is revealed in “their tendency to become metaphorical . . , [they are] . , , 
our readiest instruments for abstracting concepts from the tumbling stream of 
impressions” (p. 117). As general symbols, the images are not merely comprised 
of visual ingredients but are complex elements more appropriately described as 
“fantasies.” Such fantasies are derived from specific experience, but the original 
perception of the experience is “promptly and spontaneously abstracted, and 
used symbolically to represent a whole kind of actual happening” (p. 118). 
Further abstraction of this literal generality under appropriate circumstances 
results in a metaphorical fantasy, a figurative meaning. 

A number of psychologists also have emphasized the perceptual basis of 
metaphor, without necessarily referring to imagery. Thus R. W. Brown suggested 
that metaphorical extension involving the vocabulary of sensations (as when 
words like warm, cold, heavy, and dull are applied to personality, social manners, 
etc.) may be based on “correlations of sense data in the non-linguistic world” 
(1958, p. 154). Asch (1958) referred to functional similarities between the 
referents of the metaphor and the literal term. Osgood (1953) related metaphor 
to the intersensory experience of synesthesia. Werner and Kaplan (1963) ob- 
served that subjects who were required to express relational statements in terms 
of lines or images often did so in an abstract, metaphorical way. Such interpreta- 
tions, although stressing perceptual processes and images, do not deny an 
intraverbal contribution to the similarity relation between the literal and figura- 
tive use of metaphorical terms, In discussing the metaphorical extension of the 
names of sense qualities, for example, Brown states that “Such a name will be 
applied to phenomena to which it has no real application because the name 
usually implies some other name which does have application” (1958, p. 154). 
That is, a verbal associative process is assumed in addition to sensory correla- 
tions. 

A purely verbal interpretation is also possible, according to which literal term 
and metaphor are connected by common verbal associations. Koen (1965) ob- 
tained experimental Support for such an interpretation in a situation in which 
Subjects selected either a metaphor or a literal word to complete a sentence such 
as “The sandpiper ran along the beach leaving a row of tiny STITCHES/MARKS 
in the sand.” They were instructed to choose the word most closely related to 
the group of ideas suggested by four cue words, which in normal usage were 
more often associated with either the metaphorical word or the literal word, or 
equally often with each. Consistent with the verbal associative interpretation, 
the metaphor was preferred when cued by its frequent associates but not other- 
wise. The finding does not necessarily rule out an image interpretation, how- 
ever, since it could be argued that the cue words simply aroused images that 
were somehow “appropriate” to the image aroused by the sentence when 
completed by one rather than the other critical word. 

The contrast between imagery and associative interpretations of metaphor can 
be viewed as a particular instance of the general controversy involving semantic 
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and verbal associative (mediational) explanations of similarity relations (Chap- 
ter 3). A full treatment of the issue would require a discussion of common emo- 
tional reactions along with perceptual imagery under a (nonverbal) semantic 
category, and linguistic as well as verbal-associative approaches to metaphor 
under the verbal category. This will not be done here inasmuch as the purpose 
is simply to show that the interpretation of metaphor is not a unique psycholinguis- 
tic problem. Instead, it requires a joint consideration of the mediational func- 
tion of both verbal and imaginal symbolic processes, particularly in relation to 
meaning similarity, paralleling the approach taken in this book in regard to 
various other phenomena. 

A comparison with paired-associate learning is especially pertinent. We noted 
that imagery-mediated associations between abstract-abstract or concrete-ab- 
stract noun pairs is understandable only in terms of concretization of the ab- 
stract. Ocassionally this seemed to occur in the form of an image that symbolized 
both members of a pair, as when “boy scout” was reported as the imaginal media- 
tor for the pair chance-deed. The image in this case is clearly metaphoric in 
nature, symbolizing in a single representation a complex idea that incorporates 
the meaning of both verbal items, that is, a boy scout is someone who takes a 
chance (opportunity) to do a good deed. The pictures used by G. R. Marshall 
(1965) as mediators for abstract noun pairs (e.g., a flag as the mediator for the 
pair justice-wind) were similarly chosen on the basis of their symbolic relation- 
ship to both members of the respective pairs. Both examples illustrate the 
creative use of imagery as a mediator of verbal associations—the generation of 
such a mediator in the one case, and the understanding of its relation to the 
word pair in the other. As in the case of metaphor, a new semantic relationship 
emerges. Such a conceptual parallel between the creation of new metaphors and 
mediated paired-associate learning has implications for both. On the one hand, 
image-mediated learning suggests an approach to the experimental study of the 
development of metaphoric meaning; on the other, the ubiquity of metaphor 
in natural language suggests that the discovery of images as effective mediators 
of associative learning, even with abstract words, may not be so strange or 
exceptional as was initially assumed in research concerned with the problem. 
Both phenomena may simply reflect a highly creative and productive function 
of images in language behavior. Moreover, both illustrate the point expressed 
in Chapter 3, that meaning is not a fixed attribute of words but is instead a 
variable reaction whose precise form depends on the verbal and nonverbal 
context in which the word appears. 


SUMMARY 


We have examined implications of the view that two coding systems 
mediate language behavior. One of these, the verbal representational system, 
presumably corresponds more or less directly to linguistic events themselves, 
that is, to properties of language as an auditory-motor or a visual-motor system. 
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The other code is nonverbal, corresponding to visual-spatial images representa- 
tive of concrete objects and events, and capable of being associatively aroused 
by verbal stimuli and of mediating verbal behavior, The verbal system obviously 
must be involved in all psycholinguistic phenomena, but we assumed in addition 
that imagery plays an important role in the comprehension, retention, and 
production of concrete (descriptive) language in particular, whereas the proc- 
essing of abstract language is assumed to be tied more closely to the linguistic 
representational system alone. 

The theoretical value of the dual-coding model was supported by research 
findings related to language comprehension, production, and memory. In the 
case of memory, the model predicted both positive and negative effects attribut- 
able to imagery, depending on whether the subject was required to remember 
meaning, words independent of their syntactical order, or the exact wording and 
grammar of connected discourse, Imagery was also shown to be superior to a 
deep-structure model as a predictor of memory for English nominalizations. 
The model generally and its imagery component specifically were also shown to 
have interesting, testable implications in relation to language acquisition and the 
psychology of poetry and metaphor. 


14 


Individual Differences 
in Symbolic Habits 
and Skills 


This chapter deals with individual differences in the efficiency of and 
“preference” for particular modes of symbolic representation, Such variations 
may be regarded as symbolic habits resulting from different patterns of experi- 
ence during the development of the modes of representation, and their considera- 
tion here is simply an extension of the task of the preceding chapters, which 
has been to understand generally the functional significance of the symbolic 
modes. More specifically, individual differences can be measured and they 
accordingly constitute one class of defining operation that can be used to evalu- 
ate the functions of imaginal and verbal processes in perception, association, 
memory, and language. The historical and conceptual background of the prob- 
lem will first be reviewed, followed by sections on the measurement of individual 
differences and research evidence on the functional significance of such differ- 
ences in symbolic habits. 


HISTORICAL AND CONCEPTUAL BACKGROUND 


Imagery Types 


The scientific study of symbolic habits began with attempts to classify 
individuals into types on the basis of the clarity or vividness of images experi- 
enced in different modalities. Such differences in imagery were first described by 
Fechner (1860, as reported by Woodworth, 1938), but their systematic empiri- 
cal investigation began with Galton (1883). In what was the first questionnaire 
designed to investigate individual differences, he asked his subjects to imagine 
some definite object, such as their breakfast table, and then to answer a series 
of questions concerning the illumination, definition, and coloring of the image. 
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The questionnaire was sent initially to his friends in the scientific world and 
thereafter to persons in other occupations. He was astonished to find that many 
individuals reported little or no use of visual imagery. This was especially true 
of scientists, whose thinking tended to be predominately abstract and verbal— 
a finding that Binet compared with his own observation of the shift toward ab- 
stract thought among the more skillful chess players, as described in Chapter 2, 
Furthermore, Galton found little evidence for the existence of imagery types, 
Despite his conclusion concerning types, however, subsequent investigators 
became preoccupied with the search for “pure types” in terms of the habitual 
use of visual, auditory, or kinesthetic imagery. 

The type approach was largely abandoned around 1910 when it became clear 
that pure types did not exist—that most people experience all kinds of images 
to some degree, and that distribution curves from studies of imagery were not 
multimodal as would be expected from a type theory, but approximately normal 
(Thorndike, 1914, pp. 272ff). It was still possible, of course, to accept the 
existence of individual differences conceptualized as extremes on a frequency 
distribution, and even the type notion persisted in modified form. 

Thus Fernald (1912), whose study represents one of the most exhaustive 
investigations into the problem, classified her subjects into four groups. each 
group having more than one kind of imagery but showing a predominance of 
one type. Shaw (1919) followed Fernald’s general approach and described her 
subjects as more or less verbal or visual, and so on. Attempts were also made 
to relate differences in imagery to performance on various tasks, i.e., to determine 
the functional significance of type of imagery. Although positive relations were 
obtained, the negative results were more striking. For example, Fernald found 
that individuals with high visual imagery were not superior on memory tasks 
that should have been particularly facilitated by the use of imagery, a finding 
that apparently influenced Watson’s (1913) conclusion that imagery has no 
functional significance. We shall see later that this extreme conclusion is no 
longer justified even when directed specifically at the individual difference ap- 
proach, although memory correlates of imagery “ability” continue to be more 
elusive than relations between memory and stimulus or experimental manipula- 
tions of imagery. 


Visual and verbal imagery The early typologies included verbal proc- 
esses under the general term imagery, with finer distinctions being made in terms 
of visual, auditory, or kinesthetic verbal types. Woodworth (1938, p. 40) cites 
Stricker’s descriptions in 1880 and 1882 of himself as an example of one whose 
word images are almost entirely motor in nature and who believed himself to 
be typical of most people. This observation is interesting because it indicates 
how readily verbal thought can be identified with motor processes on the basis 
of introspection, Auditory word-images were also commonly reported. 

One of the most detailed attempts to assess individual differences in imagery 
was conducted by Griffitts (1927), who distinguished between verbal imagery 
and concrete imagery, the latter being specified in his testing procedure as re- 
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ferring to nonverbal content. In addition, however, he subdivided each type on 
the basis of sensory content. Thus even verbal imagery included visual-verbal, 
auditory-verbal, and kinesthetic-verbal components, and the term inner speech 
was equated with a combination or fusion of auditory and kinesthetic imagery. 
He tested for the dominance of the different types of imagery and found that, 
within concrete imagery, visual imagery dominated for most people; whereas, 
in the case of verbal imagery, the visual modality was subordinated to inner 
speech for the same subjects. He concluded (p. 72) that the majority of individ- 
uals who are said to be of the “visual type” probably are “concrete” thinkers, and 
those classed as “auditory-motor” are “verbal” thinkers. Griffitts’ approach and 
results are particularly relevant because they are consistent with the conceptual 
distinction maintained here between concrete (visual) imagery and verbal 
(auditory-motor) symbolic processes. 

A dichotomy between visual imagery and verbal types has been emphasized 
in a series of investigations beginning in 1929 on physiological correlates of 
mental imagery. Golla and Antonovitch (1929) reported a correlation between 
respiratory rhythm during mental tasks and imagery type as determined from 
answers to questions concerning thinking habits. Regularity of rhythm and 
amplitude, persisting during task performance, was associated predominately 
with visual imagery, whereas irregular respiration occurred among subjects 
characterized as having mainly auditory imagery. 

Subsequently, in 1943, Golla, Hutton, and Walter related differences in 
electrical activity of the brain, as measured by the electroencephalogram (EEG), 
to different modes of thought, and this line of investigation has continued sporadi- 
cally up to the present (e.g., Short, 1953; Slatter, 1960; B. B. Brown, 1966). 
The central issue in that research has been the relationship between EEG pat- 
terns and modes of thought, involving the hope that individuals could be classi- 
fied into types on the basis of a purely objective, physiological measure. For 
example, at one extreme, habitual visualizers should show an absence of alpha 
rhythm, while at the other extreme, habitual verbalizers should show unusually 
persistent alpha. The underlying assumptions, of course, are that visual imagery, 
like visual perception, involves activity in the occipital cortex with resultant 
attenuation of the occipital alpha rhythm among those whose habitual mode of 
thought is visual-imaginal, whereas verbal thinking is mainly auditory-kinesthetic 
in nature. Results purporting to support such distinctions have been obtained in 
a number of studies (e.g., Golla et al., 1943; Short, 1953; Slatter, 1960), 
whereas others have failed to find evidence of such types (e.g., Drever, 1955; 
Oswald, 1957; Simpson, Paivio & Rogers, 1967; Walter & Yeager, 1956). 
Barratt (1956) reports, further, that suppression of the alpha rhythm is an 
unreliable index of visual imagery as defined by the demands of the task subjects 
are required to perform. The issue is unclear not only because of the conflicting 
empirical results but also because many of the studies involved methodological 
weakness, such as the classification of subjects into types on the basis of their 
verbal reports and the scoring of EEG records being conducted by the same 
person (see Simpson et al., 1967). The possibility that a relation may exist 
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between physiological reactions and task-specific or habitual modes of symbolic 
activity is nevertheless intriguing and merits further careful study, 

Some developmental implications of Galton’s original work on imagery were 
pursued by Roe (1951). Noting Galton’s finding that the majority of scientists 
he studied lacked mental imagery, whereas persons “in the general society” 
possessed such imagery, Roe suggested that the scientist’s Particular field may 
be important. Her study included 64 scientists from various fields, from whom 
she obtained interview data on life history and working habits (including modes 
of thought), as well as several kinds of test data. A significant pattern of rela- 
tions was obtained between habitual type of symbolic activity and scientific 
field, with biologists and experimental physicists predominantly falling into the 
visual imagery group, whereas theoretical physicists, psychologists, and anthro- 
pologists were heavily concentrated in the group that reported habitual use of 
verbal symbolization. She also investigated the relation between habitual imagery 
of the scientist and the profession of their fathers, classified according to whether 
the profession was predominantly verbal (e.g., lawyer, clergyman) or less 
dependent on verbal manipulations (e.g., physician, engineer), The obtained 
relations, of borderline significance Statistically, indicated that the fathers of 
most of the verbalizers were in “verbal” professions, whereas the fathers of 
visualizers were primarily in nonverbal professions. Roe speculated on whether 
the relations reflect heredity or training and experience. The preference here is 
for the latter interpretation, the different modes being viewed as acquired sym- 
bolic habits (cf. Bartlett, 1932, p. 304), but obviously the role of either factor 
cannot be determined from Roe’s data or any existing evidence for that matter. 
In summary, Roe’s findings supplement and extend the observations made long 
ago by Galton and Binet in showing that individual differences in symbolic habits 
are related to differences in occupation and experience. In general, these findings, 
too, are consistent with the view that nonverbal imagery is functional in con- 
crete tasks (e.g., experimental physics), whereas verbal thinking is demanded by 
more abstract tasks (e.g., theoretical physics), and differences in conceptual 
habits develop accordingly or influence the individual’s vocational choice, or both. 


Extremes in Symbolic Habits and Skills 


The general conclusion from the early research on individual differences 
in symbolic habits and abilities was that discrete types do not exist in the sense 
that they would be reflected in a multimodal distribution. However, individuals 
can of course fall at the extremes of the distribution with respect to the tendency 
and ability to engage in a particular form of symbolic activity, and occasionally 
these extremes depart sufficiently from the norm to constitute discrete (if rare) 
types. In this section we shall consider such types, with particular attention to 
eidetic imagery, number forms, and some mental characteristics of so-called 
idiot savants. No attempt will be made to present a detailed review of the 
literature of these phenomena, The emphasis instead will be on aspects that 
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are especially relevant to our ultimate concern with functional distinctions be- 
tween imaginal and verbal modes of representation. 


Eidetic imagery This kind of imagery has been characterized as an 
extremely vivid kind of visual imagery, the images having the quality of real 
perceptions, being projected “out there” rather than located “in the head,” and 
apparently being more characteristic of children than of adults. Instances of 
imagery that might be classified as eidetic were described by Galton, and the 
conceptual distinction between such perceptlike images and ordinary memory 
images was made in 1907 by Urbantschitsch (cited in Woodworth, 1938). In 
subsequent decades, a flood of studies on the phenomenon appeared, culminating 
in the systematic investigations of Jaensch (1930). This extensive early literature 
has been thoroughly reviewed by Kliiver (1928, 1931, 1932). Interest in eidetic 
imagery thereafter declined sharply, with only occasional reports appearing 
until recently, when interest was revived by Haber and Haber (1964). The 
reasons for the period of disinterest are obscure but probably included those that 
were responsible for the general neglect of imagery and other subjective phe- 
nomena following the behavioristic revolution. The unusual nature of the im- 
agery, which apparently combines incompatible characteristics of the afterimage 
and the memory image (Hebb, 1968), may also have contributed to skepticism 
among psychologists and certainly made it difficult to formulate a reasonable 
theoretical interpretation of the phenomenon. 

There has been a tendency to view such images as qualitatively distinct, but 
it has also been argued that “ordinary” memory images and eidetic images are 
part of a continuum (G. W. Allport, 1928; Kliiver, 1932). More recently, 
Barber (1959b) concluded that different phenomena have been subsumed under 
the label, including negative and positive afterimages, hallucinatory behavior, 
and behaviors that may not reflect imagery at all. The belief that eidetic images 
are photographic in quality, that is, accurate copies of the stimulus situation, 
capable of being scanned for detail, is probably unwarranted, and Oswald (1960, 
pp. 80-81) in fact concluded that eidetic subjects are not unusually accurate 
in recall (see also Doob, 1964). On the other hand, some evidence suggesting 
higher accuracy of recall for visual details among eidetic than among noneidetic 
children has been obtained by others (Haber & Haber, 1964; Siipola & Hayden, 
1965) when eidetic imagery is strictly defined to differentiate it from afterimages 
and memory. Leask, Haber, and Haber (1969) failed to confirm the finding 
with another sample of eidetic children, although these children appeared to be 
more confident and less hesitant in their memory reports than were noneidetic 
children. Despite the uncertainty of the group data, however, some individuals 
have been found to have eidetic images of astounding accuracy and duration 
when tested by careful objective procedures (Stromeyer & Psotka, 1970). 

Some of the recent findings have important implications concerning the de- 
velopment of imaginal as compared to verbal processes. Siipola and Hayden 
(1965) found that the percentage of “eidetikers” was three times higher in their 
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sample of retarded children than in the normal sample investigated by Haber 
and Haber (1964) and Leask et al. (1969). Siipola and Hayden expected such 
a difference from the hypothesis that eidetic imagery represents the prolonged 
retention of a primitive form of Cognition. Since almost all of the eidetikers in 
their sample were from a brain-injured group rather than a familial-retardate 
group, yet only 50 percent of the former were eidetikers, they suggest that 
eidetic imagery may be related to damage in a specific area of the brain. Doob 
(1964, 1965, 1966), on the other hand, found a high frequency of eidetikers 
among some nonliterate African societies, and Siipola and Hayden were led to 
speculate whether early brain damage or illiteracy, or both, are sufficient con- 
ditions to produce eidetikers, The general implication of their analysis is that 
this unusual form of imagery is a functional development encouraged by any 
factor that restricts the ontogenetic development of abstract (verbal) modes of 
representation. As Doob concludes, such images “being concrete rather than 
abstract, may represent a survival from an earlier stage in the development of 
man and that normally they may be but need not be activated when the individual 
is experiencing some special kind of difficulty in coping with the environment 
(1966, p. 33).” It should be noted, however, that Leask et al. (1969) have not 
found any systematic differences in intellectual or other abilities between the 
eidetic sample and noneidetic children, and the probability of finding some kind of 
neurological correlate of eidetic imagery seems particularly remote at this time. 
Thus any particular theoretical interpretation of the phenomenon must be re- 
garded as highly speculative, 


Number forms and related phenomena As part of his general concern 
with individual differences in imagery, Galton (1907) described, with striking 
examples, the phenomenon of “number forms.” The term refers to the repre- 
sentation of numerals in some form of visual imagery, which Galton found to be 
a characteristic mode of thinking about numbers among some individuals, The 
figure “does not sound in their mental ear, but [its] written or printed form 
rises before their mental eye (p. 79)” and a series of numerals assumes a definite 
spatial pattern. The precise nature of the “form” varies among those who report 
the experience. It may consist of a line of any shape, a peculiarly arranged 
row of figures, or of a shaded space. Galton noted certain characteristics in 
common, however: They occur Spontaneously, “independently of the will,” their 
shape and position in the mental field of view is nearly invariable; and they 
have occurred as far back in childhood as the subjects could recollect. Related 
phenomena include spatial representations experienced by the individual in 
reference to days of the week, the year, their families, and so on. 

Oswald (1960) questioned 300 persons concerning such imagery and con- 
cluded that at least one in four persons “possess” one or more of these images. 
They tended to occur, not whenever the numeral is thought of, as Galton had 
Suggested, but only if a series is under consideration. Galton had also supposed 
that number forms function as memory aids, which “first came into existence when 
the child was learning to count, and was used by him as a natural mnemonic 
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diagram . . . (1883, p. 87).” Oswald questioned their mnemonic usefulness, 
however, and suggested instead that they allow a semiconcrete, sensory compre- 
hension of abstract concepts, particularly the concept of sequence, By the use 
of familiar concrete objects, such as a clock-face or a calendar, units with no 
inherent order can be arranged sequentially, Oswald’s interpretation is particu- 
larly interesting because it supports the view suggested in Chapter 2, that images 
can have an abstract function for the individual. More specifically, number forms 
appear to exemplify what Werner and Kaplan (1963) referred to as concretiza- 
tion of an abstract referent, and also illustrate the manner in which spatially 
parallel imagery can function as a sequential processing system, Imagery pre- 
sumably can serve these functions for all or most individuals, but they apparently 
do so in this consistent fashion only for some. 


Symbolic habits among idiot savants and other “mental prodigies” Ei- 
detic images and number forms represent unusual symbolic abilities or habits 
that may remain restricted in scope, without any apparent general significance for 
behavior of the persons experiencing them. Examples of more general exagger- 
ated symbolic habits occur among calculating prodigies, mnemonists, and other 
varieties of persons possessing unusual ability for particular mental tasks, often 
while remaining otherwise average or even below average intellectually, Such 
instances are of extraordinary interest here because the manifestations of modes 
of thought are thrown into relief, providing an unusual opportunity for the 
examination of their nature and functions. Unfortunately, while much has been 
written about such individuals, the descriptions often have been based on anecdote 
and uncontrolled observations, and hence do not provide useful scientific in- 
formation. Some do, however, and we shall consider these with particular atten- 
tion to evidence concerning the habitual use of imaginal or verbal modes of 
thought in the relevant activities, 

The best known of these individuals are the calculating prodigies, particu- 
larly the idiot savants, who are capable of performing extraordinary feats of 
mental arithmetic while being generally dull, even in mathematics. An interest- 
ing summary of descriptive information (some of it by psychologists) on such 
individuals up to 1892 was provided by Ball (1956 reprint; for more detailed 
psychological descriptions of two of these individuals, see Binet, 1894). The 
following are some of the pertinent observations, 

The calculators apparently differed in the extent to which they relied on 
auditory-motor representation or on visualization of numbers. Thus one calcula- 
tor, Inaudi, trusted “mainly to the ear and to articulation.” He could reproduce 
mentally the sound of the repetition of the digits of a number in his own voice 
and was confused if the numbers were shown to him in writing. Articulation of 
the digits seemed necessary for him to perform at his best and he generally re- 
peated numbers aloud before beginning to work on them, the sequence of sounds 
being important. About 100 digits could thus be memorized in 12 minutes so 
that the sequence could be repeated forward or backward. Another prodigy, 
Bidder, also relied on the auditory sense and reported experiencing much greater 
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difficulty in memorizing numbers when they were presented in writing than when 
they were “enumerated verbally.” In direct contrast, Bidder’s eldest son, some- 
what of a calculating prodigy as well, worked with mental pictures of the figures 
and could “conceive no other way possible of doing mental arithmetic.” Riickle, 
another calculator of note, also relied mainly on visualizing the numbers. These 
Teports suggest that either mode of symbolic representation can function effec- 
tively in such mental tasks. However, the relative efficacy of the two modes would 
also be expected to vary as a function of such task characteristics as the degree 
to which it involves sequential or spatial processing. Consistent with such ex- 
pectations, Binet (1894, Chapter 10) found that the auditory calculator, Inaudi, 
learned a sequence of 25 digits much more quickly then did a visual type, 
Diamandi; conversely, Diamandi excelled when the digits were presented as a 
number square and performance depended on visual memory for their spatial 
arrangement. 

Such contrasts can also be found among more recent instances of “lightning 
calculators” and other varieties of uneven genius. One of the best known of 
these is the case of Salo Finkelstein, described by Bousfield and Barry (1933), 
Finkelstein was an extraordinary calculating genius whose mental computations 
were carried out in the form of vivid visual imagery. The numbers appeared as 
if written in Finkelstein’s own handwriting on a blackboard, and were experienced 
in a relatively constant size and at a constant distance from the eyes. The span 
of imagery included about six digits, preferably in a horizontal arrangement. 
(These characteristics, it may be noted, resemble those described above for 
number forms.) Bousfield and Barry state that the imaginal process in this case 
is an integral part of the Processes of memorization and calculation, apparently 
serving a reference (storage) function in that the imagery permits storage of 
numbers for subsequent reference while further calculations are carried out. 
The authors asserted, too, that “the involved manipulation of figures would 
undoubtedly be impossible” without such imagery, a suggestion not in accord 
with the earlier reports, noted above, of prodigies who preferred the auditory 
symbolic mode. Anastasi and Levee (1959) also describe an idiot savant, who, 
although poor in visual memory, could recite two and a half pages of prose 
after reading it once, and was proficient at remembering dates and reciting lists 
of digits backward. He did not specialize in mental calculations, however, and 
comparisons with prodigies such as Finkelstein may therefore be unwarranted, 

The developmental origin of these unusual skills and habitual symbolic modes 
would obviously be of great interest, but systematic psychological research on 
the problem is lacking. Common features apparently occur in the life histories 
of calculating geniuses, however, which permit some general inferences to be 
made. Ball, in his early review, apparently assumed a specific hereditary com- 
ponent, stating that in common the prodigies were “blessed with excellent 
memories,” but in addition he gave full weight to experiential factors revealed 
by the histories of these individuals. Prominent among these factors were inces- 
sant practice and social reinforcement, as indicated clearly in the following 
passage: 
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Blessed with excellent memories for numbers, self-confident, stimulated by 
the astonishment their performances excited, the odd coppers thus put in 
their pockets and the praise of their neighbours, they pondered incessantly 
on numbers and their properties; discovered (or in a few cases were taught) 
the fundamental arithmetical processes, applied them to problems of ever 
increasing difficulty, and soon acquired a stock of information which short- 
ened their work. Probably constant practice and undivided devotion to men- 
tal calculation are essential to the maintenance of the power, and this may 
explain why a general education has so often proved destructive to it. The 


performances of these calculators are remarkable, but . . . are not more 
than might be expected occasionally from lads of exceptional abilities (1956, 
p. 487). 


Another category of special genius characterized by an extraordinary em- 
phasis on particular habits of thought is the mnemonics expert. An unusually 
detailed longitudinal study of such an individual has recently been reported by 
Luria (1968 translation), The mental life of his subject, S, was dominated by 
visual imagery so vivid that Luria suggested that his recall of events could more 
appropriately be described in terms of factors governing perception and attention 
than in terms applicable to memory. It resembled eidetic imagery in that S 
claimed literally to “see” the images, but according to Luria, the images were 
also differentiated from eideticism by such features as “greater mobility” and an 
amazing degree of synesthesia. With respect to the latter, his images were ac- 
companied by a complex of sensations including tactual, kinesthetic, and taste 
experiences. The visual modality was dominant, however, in that sounds were 
transformed into or accompanied by visual images of “lines,” “blurs,” and 
“splashes” of color. Particularly interesting to us is the report that this transla- 
tion into visual imagery was characteristic of his recall and his understanding of 
the meaning of words. Each word of a series summoned up a graphic image, 
distinguished from those of “the general run of people” by their extraordinary 
vividness, stability, and synesthetic quality. 

These vivid images apparently enabled him to perform the remarkable feats 
of memory for which he was noted. After three minutes of study, a table of 50 
numbers could be reproduced by “reading off” the numbers in the vertical 
columns, the rows, the diagonals, or in any designated square. Similar results 
were obtained with tables of letters. In these instances, S claimed that he con- 
tinued to see the table and merely had to “read it off.” Sequences of words were 
generally memorized by converting them into concrete visual images and putting 
these images into a concrete setting, for example, by distributing them along 
some roadway or street that he visualized. Although, as a professional mnemonist, 
S had been presented hundreds of such series, he was able to reproduce a particu- 
lar series accurately as long as sixteen years after the session in which the words 
had been originally presented and recalled. Luria concluded that there appeared 
to be no limit to the capacity or durability of S’s memory. 

Coupled with whatever advantages resulted from such a capacity for vivid 
recall were the disadvantages of S’s style of thought. Images dominated his 
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awareness, appearing, often uncontrollably, in the form of associative chains, 
Their occurrence to words made reading difficult and chaotic because the irrele- 
vant details were obstacles to a more general understanding of verbal passages 
as a whole. Abstract concepts were particularly confusing for they, too, had to 
be translated into graphic images to be grasped. The word eternity, for example, 
would evoke an image of some ancient figure. These persistent and agonizing 
attempts to concretize everything made the transition to “higher levels of 
thought” arduous and slow. 

Like the other extremes (eidetic imagery, number forms, idiot savant) that 
have been considered in this chapter, Luria’s mnemonist manifested, in an ex- 
aggerated form, processes that operate more subtly in most individuals. Con- 
cretization of abstract referents appeared to be characteristic of S’s mode of 
thought and, in general, it may be said that he remained at a highly concrete 
functional level in terms of the developmental sequence discussed in Chapter 2, 
Images, not verbal associations, constituted for him the dominant associative 
meaning of words, as though words generally were concrete rather than abstract 
(cf. Chapter 3). The mnemonic techniques he developed as a professional 
mnemonist are strikingly like those taught long ago by students of the art of 
memory (Chapter 6). Finally, it is relevant that the S’s production of language 
was not hindered by his dominant symbolic habit, for, however digressive the 
Content of his speech, he was verbose, Thus imagery not only played a prominent 
role in his understanding of language but apparently served to mediate (in inter- 
action with the verbal symbolic system) his linguistic production as well— 
problems that were part of the general topic of Chapter 13. 

Other types of individual experiences occur and are relevant to the under- 
Standing of the nature of thought in general. However, they are only indirectly 
pertinent to the central problems of this book and will not be considered in 
detail. These include hallucinations, hypnogogic and hypnopompic imagery, 
body schema experiences, phantom limbs (following amputations), and so on. 
Many of these are described in detail by McKellar (1957 ), who also presents a 
More extensive account of those phenomena that have been discussed here 
briefly (e.g., synesthesia, diagram forms), 


THE MEASUREMENT OF INDIVIDUAL DIFFERENCES 


The concept of individual differences in imaginal and verbal symbolic 
habits is obviously of little scientific value unless the differences can be reliably 
measured. A theoretical consequence of such quantification, if it can be realized, 
is that the postulated symbolic processes would be operationally distinguished. 
Although the degree of success that has been achieved in such quantification 
and differentiation of the symbolic modes is far from satisfactory, some progress 
has been made since Galton’s introduction of the “breakfast table” question- 
naire. The major methods will be described briefly here in anticipation of later 
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sections that deal with studies in which subjects have been selected on the 
basis of one or another specific measure. 


Individual Differences in Imagery 


Subjective ratings Attempts to measure differences in imagery “ability” 
have included questionnaires and rating scales that have generally evolved from 
Galton’s (1883) original method, in which he asked subjects to imagine some 
definite object, such as their breakfast table, and then answer questions con- 
cerning such characteristics as the brightness, definition, and coloring of the 
image. Betts (1909) developed a 150-item Questionnaire upon Mental Imagery, 
which represented a quantifiable expansion of Galton’s questionnaire. Seven 
major sensory modalities were considered—the visual, auditory, cutaneous, 
kinesthetic, gustatory, olfactory, and organic. Subjects were asked to think of 
such experiences as the size and the shape of trees in a familiar landscape, the 
beating of rain against the window, the feel of velvet, lifting a heavy weight, 
the taste of oranges, the smell of roses, and the sensation of fatigue. They rated 
their images on a 7-point scale of clearness and vividness, ranging from “Per- 
fectly clear and as vivid as the actual experience” to “No image present at all, 
you only knowing that you are thinking of the object.” A major finding was 
a positive correlation between the reported vividness of imagery for the different 
modalities, without any support for the theory of imagery types. 

Although comprehensive, Betts’ original questionnaire was prohibitively long. 
Sheehan (1967a) recently developed a shortened form (35 items, 5 from each 
modality) on the basis of a factor analysis of the 150-item version and, in the 
course of the study, he confirmed and extended Betts’ findings. Individuals 
differed considerably in their reported imagery, females reported somewhat more 
vivid imagery than males in all modalities except the kinesthetic, and no 
evidence of types emerged. A single factor accounted for 39 percent of the 
total variance on the test, with all 35 items from the short version loading 
highly on the factor, indicating a general ability to image. Correlations of 92 
and .98 were obtained for two samples between the total scores for the shorter 
version and the long one, indicating the reliability of the former as a measure 
of this general ability, The questionnaire has been used by Sheehan to predict 
imagery in a number of experimental studies to be considered later. 

Other modifications of Galton’s method have been used by Griffitts (1927), 
Brower (1947), and Schmeidler (1965). Griffitts’ study has already been 
described in the earlier discussion of the type theory. He used rating scales 
along with performance tasks to investigate individual differences in clearness of, 
and dominance relations among, visual, auditory and kinesthetic imagery. The 
most notable feature of his study from our point of view was his attempt to 
differentiate between verbal and nonverbal (concrete) imagery, with some 
suggestion of a correspondence between visual and concrete imagery on the one 
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hand, and auditory-motor and verbal thought on the other. Schmeidler (1965), 
using a quantifiable version of the original breakfast table questionnaire, found 
a low positive correlation between imagery scores and a measure of creativity, 
Rejecting an acquiescence response set as an explanation of the relation, Schmeid- 
ler suggested instead that it tends to support the psychoanalytic thesis that 
creative individuals accept the products (i.e., images) of primary process 
thinking. A slightly modified version of Schmeidler’s questionnaire has been 
used recently (e.g., Ernest & Paivio, 1969; Hyman, 1966; Paivio & Simpson, 
1968; Simpson, Paivio, & Rogers, 1967) as part of an imagery test battery, 
with some success in the prediction of reactions presumed to be mediated by 
imagery, as we shall see. 

Brower (1947) used a self-rating test of imagery in which subjects were 
presented a series of stimulus words or phrases relevant to eight imagery modali- 
ties (e.g., visual: yellow ribbon; auditory: drone of airplane; tactual: feel of 
velvet, etc.), For each stimulus, the subject rated his imagery experience on a 
5-point scale. Brower found no significant relations between imagery scores 
and intelligence as measured by the Otis. A somewhat similar procedure in which 
words were rated for their imagery value was included in a factor-analytic study 
(Paivio & Rogers, unpublished ) along with other measures of imagery as well 
as a number of indices of verbal-associative skills. The measures will be con- 
sidered in more detail in a later section, which deals with the factorial structure 
of the symbolic habits. 

Another dimension that has been measured by questionnaire is the control- 
lability of voluntary concrete imagery. Originally developed by Rosemary Gor- 
don, the test is described in detail by Richardson (1969, pp. 50-59) in the 
context of studies in which Gordon’s test and Betts’ vividness questionnaire 
were used with some success in the prediction of such behaviors as image- 
mediated motor learning. 


Performance tests Performance tests involving tasks presumably re- 
quiring the manipulation of images have been used by numerous investigators. 
The early studies, summarized by Woodworth (1938), were concerned with 
differentiating among types, and the tasks were based on the assumption that 
visual tasks require visual imagery, while auditory work requires auditory 
imagery. Some of the ones that are most relevant to later discussions will be 
considered here. Fernald (1912) used a spelling task in which words were 
pronounced to the subject, who was required to spell them backward. Presum- 
ably, if the subject had a photographic image of the word, he could simply read 
off the letters backward. Fernald found, however, that no subject was able to 
do so, although she did find that subjects reporting visual imagery performed 
somewhat better than did others. The task was discussed in Chapter 2 in con- 
nection with spatial characteristics of visual imagery, where it was pointed out 
that a strong directional component may be built into the task because of the 
sequential nature of spelling. 
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A similar task is the letter or number square, introduced by Binet (1894), 
in which the subject is presented with a square matrix of letters or numbers. 
He is required to read the letters from left to right while learning the pattern, 
but in the subsequent test may be required to recall them in vertical columns 
or diagonally. The assumption again was that the visualist should be able to read 
off the letters equally easily in any direction. However, as in the spelling task, 
even subjects reporting high visual imagery were able to recall the items much 
more rapidly in the left-to-right sequence than otherwise. (Here we might recall 
the exceptional performance of Luria’s mnemonist, on similar tasks. It should 
also be noted, however, that S was permitted to scan the pattern freely in any 
sequence, rather than in the left-to-right direction only. This might account for 
his ability to recall the pattern in any sequence but would not explain the 
extraordinary capacity and persistence of S’s memory.) 

Another early approach, discussed by Woodworth (1938), was the method 
of distraction, which was based on the assumption that a visual process will be 
most readily disturbed by extraneous visual stimuli, an auditory process by 
auditory distraction, and so on. Thus, if the subject is most hampered by visual 
distraction, it could be inferred that he is learning visually. Although the test 
did not serve its intended purpose well, it is of interest because the general 
approach of attempting to interfere with the functioning of one or another 
symbolic mode has been frequently adopted in studies of perception and memory. 
Recall, for example, that Brooks (1967) used a method that essentially involves 
interfering with the visual or verbal thinking required for task performance by 
introducing other, incompatible visual or verbal components into the task (see 
Chapter 5). 

Other objective tests discussed by Woodworth included ones based on the 
relative frequency of visual or auditory words occurring in association tests 
or in written works, relative proficiency in learning by visual or auditory presen- 
tation of material, and the picture description (testimony) test. These are of 
some interest here because the essential elements of the tasks have appeared 
independently in more recent experimental studies concerned with imagery, 
indicating common underlying assumptions to the effect that imaginal processes 
are reflected in the semantic content of language, perceptual selectivity, and 
coping with concrete (e.g., pictorial) tasks. 

Most of the early studies involving the tasks described above combined such 
performance criteria with subjective reports of the type of imagery “used” by 
the subject. Some support for the predicted correspondence between the type 
of imagery required by the task and that reportedly used by the subject was 
occasionally obtained. Davis (1932) systematically repeated some of the 
earlier work, comparing subjective reports of imagery with performance scores 
for memory tasks involving different sense modalities. His results showed sub- 
stantial relations between type of imagery and corresponding memory scores, 
so that subjects reporting use of auditory imagery, for example, displayed more 
accurate memory for tones than did those who reported other images or none. 
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Davis’ study provided encouraging support for the functional significance of 
imagery as inferred from the individual difference approach, but the results are 
open to alternative interpretations that will be considered in a later context. 


Standardized tests and the factorial structure of imagery Many per- 
formance tests have been developed that can be interpreted as measures of 
imagery ability. The most prominent among these have been those concerned 
with visual-spatial ability. The space factor found by Thurstone (1938) was 
in fact defined as facility with spatial and visual imagery. It was measured by 
tests such as Flags (Thurstone & Jeffrey, 1956) in which the items are pairs of 
flags with the two members shown in different positions and the subject is to 
indicate whether or not one has been turned over to show the reverse side. 
Among the many tests of this kind, those that have been used in research on 
imagery include the Flags Test, the Minnesota Paper Form Board, the Kuhlmann- 
Finch Space Test, and Thurstone’s Spatial Relations Test. Guilford’s (1967) 
factor-analytic work suggests, however, that more than one factor may be rep- 
resented by some of these tests. Furthermore, his definition of imagery identifies 
it with a factor other than spatial, 

Within Guilford’s structure-of-the-intellect model, the relevant abilities fall 
into the content category of figural information. Figural information is defined 
as being in concrete form, as perceived or as recalled in the form of images 
(1967, p. 227). The spatial ability tests are perceptual in nature and are grouped 
with the cognitive abilities, whereas Guilford interprets images as revivals of 
perceptual experience and accordingly places them in the category of memory 
abilities. For several reasons we shall adopt a more general viewpoint and con- 
sider imagery as appropriately falling within the cognitive category as well. 
One reason is that imagery has been empirically investigated using spatial 
ability tests; second, it has been difficult to differentiate among the relevant 
factors; and, third, imagery conceptually overlaps several of the factors in 
Guilford’s model. 

The most relevant cognitive figural ability factors identified by Guilford 
appear to be those labeled cognition of visual-figural systems (C FS-V) and 
cognition of figural transformations (CFT). The former is defined as an ability 
to apprehend visually the spatial arrangement of things in one’s psychological 
field. Among the representative tests of CFS-V mentioned by Guilford are 
Thurstone’s space tests, Aerial Orientation (used in Army Air Forces research 
by Guilford and his associates), and Spatial Orientation from the Guilford- 
Zimmerman Aptitude Survey (1948). CFT refers to transformations in visual 
information, including changes in sensory qualities and quantities, in location 
(movement), and in arrangement of parts. Guilford points out that CFT was 
difficult to differentiate from its “near neighbour CFS-V” because many space 
tests include both factors. Among the defining tests for CFT, he described 
Spatial Visualization I, which is a multiple-choice paper-folding-and-cutting test. 
Line drawings show how a sheet of paper is folded, with one, two, or three 
folds in succession, and how one or two holes are cut at certain places. The 
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subject is to choose the correct one of five alternative drawings that depict how 
the paper might look when unfolded. Another, Spatial Visualization II, con- 
sists of a series of problems involving verbal descriptions of a block of wood of 
certain dimensions, say 3 by 3 by 3 inches, which is of a certain color and 
painted on the outside with another color. The subject is to imagine the block 
cut into 1-inch cubes, and is asked how many cubes have one color only or 
how many have one or more sides of the outside color. 

The CFT factor obviously can be conceptualized in terms of transformational 
images, as described in Chapter 2. Thus, in their experimental study of imagery 
in children, Piaget and Inhelder (1966) used paper-folding problems analogous 
to those included in Guilford’s Spatial Visualization I. The cube problem in 
Spatial Visualization II is also familiar to us from Chapter 2 as an example of 
transformational imagery, and Guilford himself emphasizes that, since the prob- 
lem is presented verbally, the subject “must operate with visual imagery or 
some other surrogate for visual perception” (p. 101). The CFS-V tests, on the 
other hand, involve problems in which the perceptual information is more 
directly given. To the extent that this is the case, it may be inappropriate to 
regard such tests as measures of imagery ability. Thus the spatial ability tests, 
such as Flags and the Minnesota Paper Form Board, may be appropriate as 
measures of imagery primarily or only because they include a transformational 
component along with any visual-spatial component, as indicated by their 
loadings on both the CFT and the CFS-V factors. This interpretation of the 
MPFB has some experimental support. Gavurin (1966) investigated the relation 
between MPFB scores and anagram solving under two conditions, one permit- 
ting overt manipulation of anagram letters, and the other not permitting overt 
letter rearrangement, A significant correlation (r=.54) between the MPFB 
and anagram solving was obtained only under the latter (implicit or symbolic 
manipulation) condition. Thus the MPFB test can be appropriately interpreted 
as a measure of individual differences in the ability to manipulate visual images, 
or (in Guilford’s terms) cognition of figural transformations. 

The most relevant of Guilford’s memory-ability factors appears to be memory 
for visual-figural systems (MFS-V), which is most clearly defined by tests used 
by Christal (1958) in a study of visual memory. As described by Guilford 
(1967, pp. 125-126), these include Position Memory, in which the subject is 
required to recall the position on a page at which he had, 4 hours earlier, 
studied number-word pairs in connection with another test. Position Recall I is 
similar, involving four study pages on each of which 12 figures are scattered, 
and the subject later is to recall the positions. Space Memory presents five 
squares, each divided into five sections, with an object in each section. The 
subject later reports in which section each object appeared. Guilford points out 
that these tests parallel the cognitive tests for factor CFS-V. It should also be 
noted that Christal’s tests are basically similar to the figure- or letter-matrix 
tests used earlier by Binet (1894), Fernald (1912), and others as performance 
tests of visual imagery. 

The conceptualization of imagery as a process that is involved in separate 
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(cognitive and memory) factors can be teadily appreciated. Despite the fact 
that cognition and memory can be theoretically and factorially distinguished, as 
in Guilford’s work, they are interdependent phenomena that must involve 
common processes. As Guilford put it, there can be memory only if there has 
been cognition (1967, p. 211) and, conversely, memory storage is an essential 
condition or determiner of cognitions (p. 203). Imagery can be regarded as a 
manifestation of the figural information that is in memory storage, and this is 
how Guilford chooses to define the term. In addition, however, imagery as a 
symbolic process is one class of determinant of cognitions—a cognitive tool 
that can be used in an anticipatory and creative fashion in such cognitive 
problems as figural transformations. In the latter sense, imagery is a construc- 
tion based on stored information, and it is understandable that the storage and 
the constructive utilization of imagery might constitute different abilities, which 
emerge empirically on different factors in the study of individual differences, 
Imagery is conceptually broader, therefore, than the ability concept. This is 
implicitly recognized by Guilford as indicated, for example, by his reference to 
the necessity for using imagery to solve the cube problems that constitute the 
Spatial Visualization II test. 

It follows from the above that imagery may be involved to a greater or lesser 
degree in numerous categories of abilities and functions distinguished by Guil- 
ford. In particular, it should be reflected in tests of figural information other than 
the ones mentioned here, as well as in some tests of symbolic and semantic 
content categories. This is an empirical problem, however, and further specula- 
tion about it is unnecessary here. 

It was indicated earlier that spatial ability tests had been used in several 
Studies of imagery. Some of those will be briefly noted here. Barratt (1953) 
combined performance scores on the Minnesota Paper Form Board with a multi- 
ple-choice questionnaire concerning the subject’s use of imagery on the test, 
Subjects being classified as high or low in imagery on the basis of the combined 
data. Ray-Chowdhury (1957) adapted Barratt’s questionnaire technique for 
use in conjunction with performance tests of intelligence (Koh’s Block Design, 
Alexander’s Passalong, and the Dearborn Form Board), and found substantial 
correlations between the questionnaire imagery scores and performance test 
scores, Kuhlman (1960) and Stewart (1965) found strong relations between 
individual differences on Spatial ability tests and differential performance on 
learning tasks involving pictorial and verbal material. The substantive content 
of these and other studies will be reviewed in more detail later. 


Behaviorial criteria for eidetic imagery The classification of subjects on 
imagery could be based on objective behavioral criteria other than those already 
discussed. This has been done by Haber and Haber (1964), Doob (1964), and 
Siipola and Hayden (1965) in connection with the research on eidetic imagery 
described earlier, Four colored pictures were used as stimuli, and a number of 
scoring categories were used, including the presence of imagery, its color (posi- 
tive color reports distinguishing eidetic images from afterimages), location (pro- 
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jected or internal), tense (the use of present tense indicating eidetic rather than 
memory images), eye movements, duration of images, and accuracy of report. 
Leask et al, (1969) examinéd each of the criteria critically in terms of such 
factors as the demand characteristics of the situation and concluded that the 
child’s report that he sees an image should be the major criterion, with the others 
added primarily to delineate the nature of the imagery. 


Individual Differences in Verbal Processes 


Verbal processes were conceptualized as verbal images in the early re- 
search on imagery, the criterion generally being the subject’s introspective report. 
Griffitts’ (1927) study is representative of the methods used. Subjects were given a 
series of tasks and were required to give introspections at the close and sometimes 
at the middle of each. The tasks included such problems as backward repetition 
of a series of letters and numerals that were read to the subject, recall of letter 
squares and poems, and mental multiplication problems. The introspections 
involved ratings of the degree of dominance of verbal as compared to concrete 
imagery and, within each, the relative dominance of different sensory modalities. 
Thus, as in the earlier type approaches generally, Griffitts was concerned with 
differentiating between verbal and nonverbal processes as symbolic habits. 
Little attention was given to verbal abilities in the context of that early re- 
search, but it is appropriate to do so, and we shall consider potentially relevant 
tests of both verbal-symbolic habits and abilities in the following discussion. 

The problem of finding appropriate tests of verbal processes is at least as 
difficult as the measurement of individual differences in imagery, and for the 
same reason: Verbal processes are pervasively involved in ability and other tests 
that are likely to be relevant. The pervasiveness is demonstrated, for example, 
by the large number of verbal factors that have emerged in factor-analytic 
studies (e.g., Guilford, 1967). A further problem is the requirement that the 
verbal tests be relatively uninfluenced by nonverbal imagery. Since factor- 
analytic methods are particularly suited to such problems, it may be instructive 
again to consider what pertinent information might emerge from Guilford’s 
(1967) approach to the structure of the intellect. 

Inasmuch as imagery is most specifically coordinated to the tests of figural 
information, it might be expected that verbal processes would be manifested in 
other ability factors. The most obvious candidates appear to be those involving 
symbolic and semantic content, and it is in such factors that most of the verbal 
ability tests are to be found. Such a division of abilities is in fact suggested by 
Guilford in relation to concrete and abstract information. Given an interpreta- 
tion of “concrete” as that which is immediately given, it follows that “the con- 
crete can be defined as figural information, and other kinds, particularly sym- 
bolic and semantic, can be considered abstract” (p. 206). He noted, however, 
that there are figural conceptions as well as other more generalizable varieties of 
figural information, which is analogous to the earlier argument here (Chapter 2) 
that images can serve abstract functions. Furthermore, it cannot be assumed 
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that the responses to symbolic and semantic ability tests are mediated by 
verbal mechanisms alone nor, conversely, that figural information involves only 
imagery. Despite such difficulties, Guilford’s factorial model provides a possible 
initial basis for selecting tests of verbal abilities that are factorially distinct from 
the most obvious imagery abilities. Although it has not been used explicitly as 
a basis for the investigation of individual differences in the two symbolic modes, 
and for that reason no systematic attempt will be made here to relate the discus- 
sion to the model, it provides a useful frame of reference. 

Overt associative responses are generally assumed to reflect internal (verbal) 
mediating processes (Deese, 1965), and measures of associative fluency and 
verbal productivity would accordingly serve as indices of such processes, One 
of the simplest techniques is to apply Noble’s (1952a) production method of 
measuring meaningfulness (m) to people rather than words, averaging the 
number of associates a subject produces to a series of stimulus words in some 
constant time interval (cf. Greeno, 1965; A. Reynolds & Paivio, 1968). Use 
of the same operation for the assessment of individual differences in symbolic 
habits and associative meaningfulness of words has obvious theoretical advan- 
tages, and both have been attempted. However, it was noted earlier in connection 
with the measurement of meaning (Chapter 3) that verbal associations and 
imagery are confounded in the semantic approach at least. Its fate as an in- 
dividual difference measure will be considered presently. Other word-fluency and 
associational-fluency tests would presumably be relevant as well. 

Another approach is to determine a subject’s ability to produce words that 
“link” other words. Guilford’s Association IV Test (French, Ekstrom, & Price, 
1963), which requires the subject to find a word associated with two words, 
and Mednick’s (1962) Remote Associates Tests, which requires the subject to 
find a common associate to three words, are examples of such tests. 

All of the above would fall within one or another of Guilford’s divergent 
(and possibly convergent) production ability categories. They appear potentially 
relevant to the prediction of performance in verbal-memory and associative- 
learning tasks and have been used for that purpose, as we shall see later, but 
their ultimate value in this regard remains uncertain at the present time, Numer- 
ous other tests listed by Guilford appear to be highly relevant on logical grounds, 
but they have not been empirically explored within the context of a theoretical 
approach to verbal learning and behavior, 

Appropriate standardized tests of verbal symbolic habits are much more 
difficult to find than tests of verbal abilities, Nunnally and Flaugher (1963) 
have developed a number of associational methods to assess “semantic habits,” 
which include tendencies to make positive or negative evaluations, to respond 
in terms of denotative attributes of objects, and to categorize things. The method 
is interesting and undoubtedly relevant to cognitive functioning, but it is difficult 
to determine to what extent scores on the test reflect associative reactions 
mediated by concrete images rather than verbal-associative habits. An in- 
ventory concerned with verbal thinking habits (or styles, or strategies) appears 
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to be the most direct and obvious approach to the problem, and was attempted 
in the following study. 


A Factor-Analytic Study of Imaginal and 
Verbal-Symbolic Habits and Skills 


A factor-analytic study conducted by Paivio in collaboration with T. B. 
Rogers sought to determine the relations among measures of individual differ- 
ences in imaginal and verbal processes. The study included items designed to 
measure symbolic habits as well as abilities. Several scores from verbal learning 
and memory tasks were also included, but the consideration of that portion of 
the study will be postponed to a later section. 

The tests regarded as possible indices of imagery ability included Space 
Relations, Flags, and a portion of the Minnesota Paper Form Board (MPFB), 
Barratt’s (1953) questionnaire on the MPFB, Sheehan’s (1966a) shortened 
form of Betts’ imagery questionnaire, a version of Galton’s imagery question- 
naire (Hyman, 1966), and mean word imagery (based on the subject’s rating 
of 10 concrete and 10 abstract nouns on a 7-point scale). Note that the first 
three are perceptual or figural ability tests, whereas the remainder are verbal 
tests of vividness or ease of imagery. 

The verbal ability tests included Advanced Vocabulary (French et al., 1963), 
associational fluency (based on the mean number of verbal associations to four 
concrete and four abstract words; A. Reynolds & Paivio, 1968), the Remote 
Associates Test (Mednick, 1962), Object Naming (French et al., 1963), and 
Alternate Uses (a test of divergent thinking in which the subject generates 
unusual uses for common objects; Christensen, Guilford, Merrifield, & Wilson, 
1960). A rating scale measure was also provided by mean ratings of the 20 
nouns on verbal-associative meaningfulness (i.e., rated m). 

The degree to which the subjects habitually used imaginal and verbal modes 
of thinking was assessed by an 86-item true-false questionnaire developed 
specifically for the study. The items were selected on intuitive grounds, working 
from the assumption that individuals vary in their typical cognitive approach 
to different tasks, The following are examples of items designed to measure 
imagery habits: I often use mental pictures to solve problems; I can easily 
picture moving objects in my mind; I can add numbers by imagining them to be 
written on the board; I find it difficult to form a mental picture of anything 
(scored for “False” response). Examples of items intended to measure verbal 
thinking habits are: I enjoy doing work that requires the use of words; most 
of my thinking is verbal, as though talking to myself; I have difficulty producing 
associations for words (scored “False”); I enjoy solving crossword puzzles and 
other word games, A 7-point scale (“never” to “all the time”) was also included 
to assess the habitual use of imaginal and verbal devices. . 

Finally, the subjects’ grade-13 marks in geometry, geography, and English, 
and their overall grade averages were included to provide a basis for evaluating 


496 IMAGERY AND VERBAL PROCESSES 


the predictive validity of the tests. We assumed that geometry and geography 
would be most likely to reflect spatial and imaginal ability, whereas English (and 
perhaps history) would reflect verbal skills. The overall average provided an 
index of general intelligence. 

The tests were completed by 96 university students. The intercorrelations of 
the test scores were factor-analyzed, and the analysis subjected to a Varimax 
rotation. The results showed a loose factor structure comprised of 10 factors, 
including no less than four that could be regarded as imagery factors and two 
identifiable as verbal factors. 

Factor I was obviously spatial (or figural transformational) ability, loading 
highest on Space Relations (.79) and the MPFB (.64), with moderate loadings 
also on Flags (.46) and Object Naming (.59). Geography and overall grade 
averages had the highest loadings (.34 and .27) of the grade 13 marks on this 
factor, Factor II was also an imagery dimension as defined by subjective re- 
ports. Thus its highest loadings were on the MPFB questionnaire (.71), the 
inventory items concerned with the habitual use of imagery (.65), Sheehan’s 
imagery test (.55), and the Galton questionnaire (.46). However, the factor 
also loaded substantially (.48) on one spatial ability test, the MPFB. A third 
imagery factor was defined by the 7-point imagery-use scale (a loading of .73), 
the imagery habits questionnaire (.43), and Flags (.40). The Galton question- 
naire had a factor loading of .32, and associative fluency to concrete noun stimuli, 
.27. The questionnaire items concerned with verbal thinking habits loaded 
negatively (—.68) on this factor. The fourth imagery factor had high loadings 
on geometry (.76) and the Galton questionnaire (.62). It also loaded slightly 
on imagery ratings of words (.28), and the imagery habits questionnaire (.25). 

One of the two verbal factors was clearly associative fluency as defined by 
verbal associations to abstract stimulus nouns (a loading of .91), associations 
to concrete nouns (.81), and the Alternate Uses test (.70). It also loaded to 
some degree on Object Naming (.34), Vocabulary (.25), and rated m (.25). 
The other verbal factor was defined by the verbal habits questionnaire and 
Advanced Vocabulary, with factor loadings of .87 and .71 respectively. 

The remaining factors are either difficult to define or represent method 
factors. In either case, they need not be considered here, 

The results were generally interpretable and interesting despite the looseness 
of the overall factor structure. While the imagery factors obviously could be 
regarded as reflecting method variance, they were not defined only by method. 
Thus Factor I was defined by spatial ability tests, but it also included Object 
Naming, which involves verbal Tesponses. A reasonable interpretation is that 
the naming of objects from memory, like the performance on the spatial tests, 
is mediated partly by nonverbal images. Moreover, test performance in each 
case seems to require flexible (transformational) rather than static imagery. 
Again Factor II was imagery, primarily as defined by subjective reports or 
ratings, but it also loaded substantially on the MPFB. Of the two verbal ability 
factors, associative fluency was rather specifically defined by the associational 
method, but it would be inappropriate to conclude on that basis alone that it is 
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“nothing but” a method factor, since the method and content are inseparable. 
Be that as it may, the most encouraging implication of the factor structure 
is that imaginal and verbal processes emerged as different cognitive dimen- 
sions, just as they had in Thurstone’s original work and in Guilford’s recent re- 
search on the structure of the intellect. Neither symbolic mode is a unitary 
dimension, however, and the functional significance of the different components 
remains to be determined. The following is a review of some attempts to deal 
with the complex problem. 


RESEARCH EVIDENCE ON THE FUNCTIONAL 
SIGNIFICANCE OF INDIVIDUAL DIFFERENCES 


The evidence on the functional significance of imaginal and verbal sym- 
bolic abilities and habits will be reviewed under the following headings: (a) 
perception, (b) associative reactions, (c) memory and learning, and (d) lan- 
guage. 


Perception 


Imagery and perceptual illusions Perceptual effects attributable to verb- 
ally evoked images and individual differences in the susceptibility to such effects 
have been described by Uznadze (1966). The research represented extensions 
of work on perceptual illusions aroused by experimental sets. The following 
experiment illustrates the basic phenomenon. A subject is repeatedly presented 
with two balls, one obviously larger than the other. He holds one in each hand 
and is asked to compare them and say which is larger. This is repeated 10 to 15 
times with the larger ball always in the same hand, then the subject is presented 
with two balls that are identical in volume. In the majority of cases the subject 
reports an illusion of contrast: The ball held in the hand that previously held 
the smaller ball seems larger to him. A comparable visual illusion is found 
after the subject has viewed two circles differing in size, and analogous illusions 
occur in other sense modalities as well, although the effects are not always ones 
of contrast. 

The experimental extensions to imagery were carried out by Natadze (as 
described by Uznadze, 1966, p. 117ff.). Instead of the subject’s being given 
two balls, he is asked to imagine that in one hand he holds a larger ball and 
in the other a smaller one. This verbal set is repeated 15 times, after which 
the subject is actually presented two balls of equal size for comparison. The 
same type of experiment was carried out in the visual mode: The subject is 
first shown (once) what type of stimulus was to be imagined, then he is repeatedly 
asked to imagine on the screen two circles differing in size. Two equal circles 
are then presented, and the subject is asked to compare them. The usual illusion 
of contrast was obtained in both experiments, although it occurred less frequently 
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than did illusions aroused directly by objects. The fact that subjects differed in 
their susceptibility to the illusion prompted an investigation of individual differ- 
ences, 

In one study Natadze tested professional actors, capable drama students, and 
Persons with no connection with the stage. Illusions attributable to verbally 
aroused images were experienced by the professional actors in 87.8 percent of 
the instances; by drama students, 80 percent; and by nonactors, 31.1 percent, 
Thus the incidence of illusions aroused by imagination was highly correlated 
with dramatic talent. On the basis of remarks made by subjects during these 
experiments, the investigators concluded that the differences are attributable to 
imagery ability. In the conditions of the experiment, the actors experience vivid 
images of “scenes,” whereas ordinary subjects experience more generalized or 
abstract mental activity presumably because they lack the degree of “figurative 
imagination” possessed by the actors (Uznadze, 1966, p. 131), 

It might be argued that the reported effects are somehow an artifact of the 
demand characteristics of the experimental situation, although it seems un- 
likely that the subjects would have been aware of the nature of the illusion they 
were expected to experience. The results are in any case extremely interesting 
theoretically and they merit systematic replication, perhaps using objective 
tests to differentiate subjects on imagery ability, 


Imagery and perceptual recognition Some direct evidence on the rela- 
tion between perceptual performance and imagery ability was obtained recently 
by Ernest and Paivio (1971), High-imagery and low-imagery subjects were 
selected on the basis of combined scores on Space Relations, the MPFB, and 
Barratt’s (1953) questionnaire on the MPFB. As part of an experiment on 
incidental memory (to be discussed later), subjects were required simply to 
identify (verbally) pictures of objects, their concrete noun labels, and abstract 
nouns exposed individually for a duration of Me sec. The results showed that 
high-imagery subjects made fewer recognition errors than low imagers, particu- 
larly in the case of pictures. Analogous results were obtained in another unpub- 
lished experiment involving tachistoscopic presentation of verbal and nonverbal 
stimuli to the right or the left visual field at exposure durations of 10 to 20 msec. 
The study was particularly concerned with possible interactions involving visual 
field, type of stimulus, and visual imagery ability. The interactions were not 
significant, but high imagers were again superior to low imagers in their over- 
all accuracy. These findings can be interpreted as further support for the 
continuity of visual imagery and visual perception, although it is yet to be 
established that the perceptual superiority of high imagers is restricted to the 
visual modality. This is necessary particularly in view of the fact that spatial 
scanning ability has been found to be associated with ease of both auditory and 
visual recognition under certain conditions (Frederiksen, 1967). 


Verbal ability and perceptual recognition Spielberger and Denny (1963) 
investigated the relation between visual Tecognition thresholds for words and 
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verbal ability as measured by the College Board SAT Verbal Scale. The stimulus 
words varied in their Thorndike-Lorge frequencies. A significant interaction was 
obtained: Subjects with high’ verbal ability were superior to those with low 
ability in their recognition of infrequent words but not of frequent words. The 
findings can be interpreted most simply in terms of differences in frequency of 
experience with printed words: Subjects with high verbal ability may read more 
than those with low verbal ability, and the experiential difference shows up 
particularly in the case of infrequent words. This interpretation is consistent 
with Solomon and Howes’ (1951) explanation of the finding that the correla- 
tion between personal values and thresholds for value-related words was higher 
for infrequent than for frequent words. For example, a person with strong 
religious interests probably reads religious material more often than a person 
less interested in religion, and the experiential difference presumably affects 
the ease with which unusual religious words are recognized. In terms of the 
analysis of levels of meaning (Chapter 3), verbal ability and personal values 
reflect the extent to which words in general or words in particular interest areas 
have acquired representational meaning (familiarity) as a function of in- 
dividual experience. Individual differences in verbal abilities and the representa- 
tional meaning of words are two faces of the same coin. We shall see next that 
this is true also in regard to higher-order associative meaning. 


Individual Differences and Associative Reactions 


Individual differences in the nature of associations has been a subject 
for research since Galton, but little in the way of systematic theory has emerged 
and much of the work that has been done is not directly relevant here. Just 
as we have been primarily interested in general dimensions of word meaning 
rather than the specific meanings of particular words, so too are we more 
interested here in individual differences that may yield clues to the nature of 
associative mechanisms in general than we are in idiosyncratic variations in the 
specific content of associations. Nevertheless, qualitative differences in associa- 
tions are suggestive of differences in relevant cognitive styles. Such findings will 
be considered prior to data on quantitative dimensions, such as associative 
reaction time. 


Qualitative differences in associations The finding that children’s asso- 
ciations tend to “stay by” the thing mentioned, whereas adults react more often 
with coordinates and opposites (Woodworth, 1938) could mean that stimulus- 
evoked imagery plays a more important role in children’s than in adults’ verbal- 
associative responses. This would be consistent with Bruner’s (1964) emphasis 
on the predominance of iconic representation as a mode of thought prior to age 
seven or so. On the other hand, a shift from syntagmatic (sequentially related) 
to paradigmatic (same part of speech) word associations also tends to occur 
around the age seven or eight years (Brown & Berko, 1960; Ervin, 1961), 
suggesting increasing freedom from the influence of sequential-associative habits. 


. 
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Such linguistic flexibility may be related to the development of effective media- 
tional imagery or the formation of connections between the verbal and imaginal 
symbolic systems (cf. Chapter 11), rather than to the development of verbal 
skills alone. Such an interpretation is supported by Piaget and Inhelder’s (1966) 
conclusion that the capacity for anticipatory and transformational images takes 
a developmental leap at age seven or eight. We shall return to this point later 
in the section on individual differences in learning and memory. 

Early evidence on the relation between symbolic habits and associations 
was presented by Shaw (1919), who gave a word association test to subjects 
described as more or less verbal, or visual, etc. She found that associative re- 
action time (RT) tended to be faster for the verbal subjects than for the 
concrete-imaginal type and suggested that the occurrence of concrete imagery 
retarded RT more in the case of the latter type. Evidence consistent with such 
a view was also obtained by Davis (1932). In response to the stimulus word 
childhood in a free association test, subjects who reported their associations as 
exclusively or dominantly “visual” responded with a high proposition of nouns 
relative to other parts of speech, whereas those not high in visual imagery 
showed the reverse associative pattern. The visual imagers tended to respond with 
the names of the particular scenes or persons “appearing” to them in their visual 
images. 

More recently, Siipola, Walker, and Kolb (1955) distinguished between 
“stimulus-bound” and “subject-bound” associative processes. The stimulus- 
bound associative pattern is tied to a set for speed, which limits the associations 
to the type that come most quickly, i.e., contrast associates. As a further con- 
Sequence, the subject has no complex intervening processes to report, A sub- 
ject-bound pattern is tied to a set to find a personally meaningful association, 
which involves a time-consuming intervening process, typified by concrete visual 
images of objects or events. Since the latter type of intervening process features 
concrete objects, the eventual verbal response is likely to be a concrete noun. 
Dunn, Bliss, and Siipola (1958) tested the theory, using personality variables 
that they assumed to be related to the differing associative patterns. In one 
study they predicted that impulsive or extraverted individuals would show the 
stimulus-bound pattern of association to stimulus words, whereas inhibited or 
introverted individuals would show the subject-bound pattern. These variables 
were measured using the Guilford Inventory of Factors STDCR (1940). The 
results confirmed the predictions for impulsivity-inhibition but not for introver- 
sion-extraversion. The data also indicated that concrete visual imagery is the 
intervening process most frequently reported under free conditions. 

Similiar predictions were made in a second study for individuals differing on 
the six Spranger values, as measured by the Allport-Vernon-Lindzey Study of 
Values (1951). On the basis of a characterization developed by H. A. Murray 
(1938), economic, theoretical, and political values were classified as extracep- 
tive, and aesthetic, religious, and social values as intraceptive. According to 
Murray, the extraceptive individual is objective, tough-minded, impersonal, 
practical, etc., whereas the intraceptive person is subjective, tender-minded, 
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personal, etc. Dunn et al. reasoned that persons with high scores on the extra- 
ceptive values would show the, stimulus-bound associative pattern, while persons 
with intraceptive values would show the subject-bound pattern. The predictions 
were generally confirmed: The extraceptive group had faster reaction times, 
gave more contrast associates, and reported that responses tended to come 
directly without mediating processes. In contrast, the intraceptive subjects had 
longer reaction times, gave more adjective-noun associates, and generally re- 
ported complex mediating processes, especially visual imagery. The general 
value of these results is that they contribute information concerning the per- 
sonality correlates of differences in associative patterns and reveal the prevalence 
of imagery as a mediator of associative reactions for certain individuals. That 
is, complex visual imagery appeared to be more characteristic of the intraceptive 
group. It cannot be concluded, however, that extraceptive subjects are therefore 
more verbal in their symbolic habits. Either they simply react more directly to 
stimuli, as Dunn et al. suggested, or their mediating processes are less complex 
and faster than those of the intraceptive group. 


Individual differences in noun imagery and meaningfulness The theo- 
retical analysis suggested earlier in relation to the acquisition of word meaning 
is relevant also to the problem of individual differences in associative habits. 
Such word attributes as imagery (or concreteness) and meaningfulness are 
defined in terms of the average associative reactions of groups of subjects to 
stimulus words, and variation around these averages presumably reflects differ- 
ential experiences involving word-object and word-word associations. Individual 
differences in the reactions that define the word attributes may be indicative, 
therefore, of differences in antecedent conditions related to word acquisition. 
Similarly, individual differences in general interests or values should reflect 
differential experience involving value-related objects and words. One would 
accordingly expect correlations between personal values or interests and the 
imagery value or associative meaningfulness of words, the magnitude of the 
relation depending on the extent to which the words have been experienced in 
concrete or intraverbal contexts related to the values. Some correlational evidence 
is consistent with such an interpretation. Bousfield and Samborski (1955) found 
positive correlations between religious and theoretical value scores and word m, 
i.e., the number of associations elicited by words related to those values. Paivio 
and Steeves (1967) only partially replicated those results (possibly because 
they used a briefer association period) finding significant but low correlations 
in the case of religious, political, and aesthetic areas. Higher correlations were 
obtained, however, between religious and theoretical values and the imagery 
ratings of value-related words, and these relations were also significant in the 
case of aesthetic and economic areas. The Bousfield and Samborski finding may 
reflect mainly intraverbal experience (hence verbal-associative meaning), whereas 
the Paivio and Steeves finding may result more from experiences involving 
associations of words with concrete objects and events (hence imaginal-referen- 
tial meaning). The findings are open to various interpretations, however, and 
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‘developmental and experimental studies are obviously required to test the specula- 
tive analysis. 


Imagery ability and associative reaction time In Chapter 3, we re- 
viewed experimental evidence that showed that images occur much less readily 
as associative reactions to abstract nouns than to concrete nouns, whereas the 
latency of verbal associations was much less affected by variation in stimulus 
concreteness (Paivio, 1966). The task can be extended readily to include 
individual differences in relevant symbolic habits as a further variable. An 
initial study on the problem was conducted by Miss Carole Ernest and the 
writer, On the basis of a battery of spatial ability and questionnaire tests 
similar to those used in previous studies (e.g., Ernest & Paivio, 1969), we 
selected subjects who were either high or low in imagery ability, They were 
presented concrete and abstract nouns individually under instructions to press 
a key either when an image was aroused or when a verbal association occurred, 
Thus the design included three classes of relevant variables: stimulus concrete- 
ness, imaginal and verbal instructional sets, and individual differences in imagery. 

What results would be theoretically expected? Clearly, imagery ability and 
instructional set should interact in such a manner that high-imagery subjects 
would react faster than low-imagery subjects under the imagery set, but the 
difference (if any) should be smaller under the verbal set. This was the direction 
of the result obtained in the experiment, although the difference fell short of 
significance. 

All three variables would also be expected to interact, but alternative predic- 
tions are possible regarding the specific form of the interaction. To the extent 
that the variables are additive, the imaginal superiority of high-imagery sub- 
jects might be expected to show up particularly in the case of concrete (high- 
imagery) words. On the other hand, images should be readily available as 
associative reactions to concrete words regardless of imagery ability, whereas 
their occurrence to abstract words might be particularly dependent upon high 
imagery. The latter alternative is in fact Suggested by the rating data that define 
noun imagery: Highly concrete words are rated as high in imagery by most 
subjects—that is, the variance in the ratings for individual words is low (Paivio, 
Yuille, & Madigan, 1968). Conversely, imagery ratings are generally lower in the 
case of abstract words, but individuals vary more in their ratings—some sub- 
jects assign relatively high imagery values to them. The reaction time data were 
consistent with the second alternative and the rating data: High-imagery subjects 
were faster than low imagers under both imaginal- and verbal-associative in- 
Structions when the nouns were abstract but not when they were concrete. To 
be fully consistent with theory, this associative superiority of high imagers should 
be restricted to imaginal reactions to abstract words. The critical difference 
tended to be appropriately greater under the imaginal than the verbal set, but 
the required triple interaction did not approach significance. 

In summary, some theoretical validation has thus been obtained for measures 
of imagery ability in both perceptual and associative tasks. High-imagery 
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subjects are generally superior to low imagers in perceptual recognition and 
are also faster in their associative reactions, particularly their imaginal asso- 
ciations to abstract words. Note that the latter result is analogous to the 
Spielberger and Denny (1963) finding that the perceptual superiority of 
subjects who are high in verbal ability occurred only in the case of infrequent 
words. The common generalization from these findings is that individual 
differences in symbolic abilities are manifested in performance differences when 
cues for the relevant reactions are not readily available in the stimulus situation 
but must be supplied by the subject. Thus high verbal ability shows its effect 
under the impoverished stimulus conditions involved in tachistoscopic recog- 
nition and when the stimulus words are relatively unfamiliar. Similarly, the 
superiority of high-imagery subjects shows up in perceptual recognition of 
flashed stimuli, especially ones that are specifically relevant to their ability (i.e., 
pictures), and in their imaginal-associative reactions to abstract words, which 
are not ordinarily effective stimuli for image arousal. These tentative suggestions 
obviously require further testing and they also need to be evaluated in relation 
to the findings for learning and memory, to be considered next. 


Learning and Memory 


Early evidence The research conducted during the early part of the 
century on imagery types and on the function of such differences in memory 
tasks typically relied on introspective methods to determine an individual’s 
dominant symbolic mode, although some use also was made of objective tests, 
the performance of which presumably depended on particular modes of imagery 
(see Angell, 1910). The investigations of the function of imagery generally 
involved a comparison of individuals differing in their imagery ability in task 
performance. The results were generally contradictory or negative. Thus some 
investigators (e.g., Fracker, 1908; Kuhlmann, 1907) reported that imagery 
ability enhanced memory for visual forms or colors, whereas others failed to 
find such relations (e.g., Carey, 1915; Thorndike, 1907). In 1935, Annie 
Jenkin compared the performance of adults and children on learning associations 
between a series of verbal labels and pictures of familiar objects, or between 
nonsense words and nonsense figures. She reasoned that the adults are likely to 
be verbalizers and the children visualizers, and that the task was such as to favor 
visualization as a symbolic mode. The subjects were asked to report on how they 
learned the names, and from such reports Jenkin concluded that the verbal 
mode was superior to visual imagery. Like many of the earlier studies, however, 
her experiment was methodologically weak in regard to design, criteria for 
“types,” and the assessment of mediation processes. It cannot therefore be re- 
garded as a definitive test of the functions of imaginal and verbal symbolic habits. 

Davis (1932) presented subjects tests designed to involve the use of different 
imagery modalities and had them report the dominant type “used” on each test. 
He found positive correlations on a number of tests—for example, between 
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tonal memory and auditory imagery, and between memory for geometrical 
figures and visual imagery. From these data, he concluded that imagery does have 
“functional reality.” The relations reported by Davis are correlational and open 
to the criticism that the subjective assessment of type of imagery was linked to 
the task from which performance scores were determined. However, the evidence 
is generally of the same kind as that presented in the recent studies of natural 
language mediators (see Chapter 9), which also are based on postexperimental 
reports by subjects and are accepted as suggestive of the mediation processes 
involved in learning. Thus, despite the many negative reports in the early litera- 
ture, occasional findings suggest that individual differences in imagery may be 
predictive of performance on memory tasks. 


Learning and individual differences in verbal processes Considering 
the traditional emphasis on verbal associative processes in the conceptualization 
of meaningfulness and more recently in relation to associative verbal learning, 
there is an extraordinary dearth of research evidence on individual differences in 
relevant verbal symbolic processes. Indeed, individual differences have been 
generally neglected in verbal learning research, although the importance of the 
problem is recognized (cf. Noble, 1961; Gagné, 1967; J. J. Jenkins, 1967). Of 
course, such general factors as age, sex, and intelligence have received attention 
(e.g., McGeoch & Irion, 1952), and relevant recent findings involving differences 
of this kind were noted in preceding chapters, Thus Jensen and Rohwer ( 1963) 
obtained evidence indicating that mentally retarded adults do not spontaneously 
use verbal mediators, although they profited greatly from instructions to mediate. 
Hulicka and Grossman (1967; see also Canestrari, 1968) reported that young 
subjects reported more use of mediational techniques than old subjects when no 
instructions were given on the use of mediators, Under mediation instructions, 
the reported use of mediators increased, and old subjects showed relatively 
more improvement in paired-associate learning. A further finding was that the 
older subjects reported use of verbal mediators more often than did the young 
subjects. Such data are interesting and suggestive, but they do not reveal the 
nature of the effective processes associated with age and intelligence. 

Two recent investigations have been concerned more directly with individual 
difference variables that appear to be conceptually related to the verbal symbolic 
Processes under consideration here. G. Mandler and Huttenlocher ( 1956) 
obtained association data to 20 nonsense syllables from subjects who also learned 
a paired-associate list of different nonsense syllables. They found a positive but 
nonsignificant correlation between speed of learning and the number of associa- 
tions given by the subjects on the association task. They further obtained the 
subject's number of associations to the 10 syllables that elicited the most, and 
the 10 eliciting the least, associations by the group as a whole. With the subject’s 
associations to the 10 low syllables partialed out, a significant correlation was 
obtained between learning scores and number of associations given to the high 
syllables. Their study accordingly provided some evidence that individual differ- 
ences in associative fluency are predictive of paired-associate learning. 
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Greeno (1965) obtained written associations to 10 words and 10 CVCVC 
nonsense words. Verbal fluency scores from this test were compared with scores 
from paired-associate learning of a list of 12 word-syllable pairs and free recall 
of a 30-word list. The results showed that paired-associate learning, but not 
free recall, correlated significantly with verbal fluency. The fluency scores based 
on words were somewhat better predictors of learning than scores based on the 
nonsense words. The finding that free recall performance was not predicted by 
the association test suggests that it is tapping individual differences in verbal 
fluency that are relevant particularly to situations involving associative verbal 
behavior. This adaptation of Noble’s m measure thus seems a promising method 
for investigating the role of individual differences in verbal-associative processes 
in learning tasks, 


Learning and memory and individual differences in imagery The find- 
ings of some recent studies stand out in marked contrast to the relative failure 
of the early research to demonstrate relations between individual differences in 
imagery and learning and memory. The first two to be considered (Kuhlman, 
1960; Stewart, 1965) are highly relevant theoretically but generally available 
at this time only as doctoral dissertations,! hence they will be discussed in some 
detail. 

Kuhlman (1960) investigated the function of individual differences in visual 
imagery in young children in the context of a developmental view of thinking 
that in several respects is like the analysis of modes of representation presented 
in Chapter 2. She regarded imagery as a mode of thought that is necessary for 
the preverbal child and that becomes habitual because its use is reinforced. 
With the development of language and exposure to adult categories and concepts, 
which are based on language rather than perceptual properties of a visual 
stimulus, the use of imagery is normally relinquished. The degree to which this 
change occurs depends upon the permissiveness of parents and teachers with 
regard to the continued use of imagery and language appropriate to imagery, 
as compared to their insistence on the use of adult (verbal) categories and 
concepts. This analysis parallels that presented in Chapter 2 in terms of the 
ontogenetic development of thought and language from concrete to abstract 
as a function of increasing abstractness of tasks to which the children are ex- 
posed. Task abstractness in this context refers to the degree to which coping 
with the task demands use of attributes that are not available immediately in the 
perceptual situation and are most effectively represented as words rather than 
as nonverbal images. 

From her theoretical analysis, Kuhlman hypothesized that subjects who are 
differentiated on the degree to which they retain the imagery habit—high and 
low imagers—would perform differently on two kinds of tasks. Visual imagery 
should facilitate reproduction of visual stimuli as well as the rehearsal of an 


1 Both were done under the direction of G. Mandler. 
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association between an object and its label in the absence of the object. High 
imagers should accordingly reproduce geometric designs more accurately and 
learn the names of a series of objects more readily than low imagers. On the 
other hand, grouping of objects into nonperceptual categories should depend 
more on verbal processes than on visual imagery, and high imagers should 
therefore be inferior to low imagers in assigning a series of objects to nonpercep- 
tual categories. In our terms, Kuhlman predicted a clear interaction between the 
subject's habitual tendency to use imagery and task concreteness, with imagery 
being facilitative on the more concrete memory and labeling tasks, and interfer- 
ing on the more abstract categorization (concept-formation) task. 

Kuhlman’s subjects were children from kindergarten through grade four, 
divided into high- and low-imagery groups matched on intelligence. The subject’s 
imagery category was based on the combined scores from four tests of spatial 
ability—Thurstone’s Space Test, the Kuhlman-Finch Space Test, The Minnesota 
Paper Form Board, and the Flags Test. One of Kuhlman’s experiments involved 
a test of memory for geometric forms, as determined from accuracy of reproduc- 
tions, Another required subjects to learn the nonsense-syllable names of each of 
four objects that were representatives of four class concepts. This was repeated 
over ten series, each series of four containing one representative of each class, 

The results of these investigations confirmed Kuhlman’s hypotheses. High- 
imagery children were more accurate in their reproductions of geometric forms, 
particularly in the lower school grades, and such children required fewer trials 
than low imagers to learn the names of the objects. On the other hand, low 
imagers were superior to highs in correct anticipation of the nonsense names of 
the objects before they were actually shown the names, That is, the low imagers 
were better able to apply the labels already associated with specific represeta- 
tives of four classes to new specific instances, indicating more rapid acquisition 
of the general concept categories underlying the series, Stated briefly, the low 
imagers showed a high ability to abstract. Kuhlman’s results also suggested that 
the inferior concept attainment of the high-imagery children was not a failure 
to generalize labels but rather a tendency to categorize objects on the basis of 
their sensory aspects instead of on more abstract features such as function. 

Kuhlman observed that the difference between high and low imagers in concept 
formation decreased with age. From this she inferred that the habitual use of 
imagery was being replaced by more abstract language skills and that high 
imagers would be rare among adults. However, Stewart (1965), who accepted 
Kuhlman’s views as a point of departure for her own research, reasoned that 
imagery differences would continue to adulthood and be detectable as perform- 
ance differences on tasks appropriate for adults, In addition, she argued that 
imagery may remain the preferred method for storing, sorting, and retrieving 
concrete memory material. She accordingly investigated the interacting effects 
of the imagery of the individual and the image-evoking characteristics of the 
material to be remembered, with the expectation that concrete or “picturable” 
material would be remembered better by all subjects and that high imagers 
would benefit more than low imagers from concreteness. Conversely, low imagers 
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were expected to show relatively less decrement in performance as a function of 
abstractness of the material. 

Stewart tested these hypotheses in three experiments, The first involved paired- 
associate learning comparing pictures and words as stimulus terms for digit 
responses; the second investigated recognition memory for pictures and words; 
and the third varied the rated vividness (i.e., imagery) of words in a free recall 
experiment. The subjects were female university students categorized as high 
or low imagers on the basis of combined scores on the Flags and Spatial 
Relations tests. The two groups were matched on intelligence as measured by 
the vocabulary test from the Wechsler Adult Intelligence Scale and final-year 
high school marks, 

The results of the paired-associate learning experiment showed that picture- 
stimulus lists were learned more quickly than word-stimulus lists (cf. Chapter 
8). Furthermore, as shown in Figure 14-1, the picture lists were learned faster 
by high than by low imagers whereas the reverse was true for the word lists. 
Similarly, in the recognition experiment, both groups made fewer errors in the 
recognition of pictures than of words, but the high imagers were superior to low 
imagers in picture recognition, while low imagers were better than high imagers 
on word recognition. Thus both experiments confirmed the expected interaction 
of imagery type and stimulus concreteness, high imagers excelling when the 
stimuli are pictures and low imagers, when they are words. Interesting evidence 
was also obtained concerning the coding processes employed by the two types of 
subjects, An analysis of recognition errors suggested that high imagers were more 
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FIGURE 14-1. Mean number 
of trials required by high-imagery and 
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likely to code a word as a picture than were low imagers, whereas low imagers 
were more likely to code a picture into a word than were high imagers. These 
findings appear to be remarkably in accord with the two-process theory in which 
imaginal and verbal symbolic processes are functionally coordinated to concrete 
and abstract task performance. 

The results of Stewart’s third experiment also were consistent with some of 
the expectations. In free recall of three lists of words varying in vividness, recall 
by both groups of subjects was best for the high-vivid list, next best for the 
medium-vivid list, and poorest for the low-vivid list. This finding is consistent 
with results obtained by others for such variables as word imagery and concrete- 
ness (see Chapter 7). Low imagers were superior to high imagers in their total 
recall of the word lists. However, imagery ability did not interact significantly 
with word vividness in the way it had with the picture-word variable, although 
there was an appropriate trend such that the general superiority of low imagers 
was not significant for the high-vivid list. Recall data were also analyzed for 
degree of subjective organization (Tulving, 1962). The results showed that 
subjective organization scores were greater for the high imagers on the high- 
vivid list, and greater for low imagers on the low-vivid list. Together with other 
evidence, the last finding suggested that high imagers depended upon imaging 
as a method of coding, but low imagers did not. Nevertheless, the differential 
coding and organization was not reflected in better recall of the high-vivid list 
by high imagers. 

The positive results obtained by Kuhlman and Stewart are in marked contrast 
with the negative or weak findings generally obtained in earlier research relating 
performance to individual differences in imagery, but they are consistent in most 
respects with the theoretical model developed in earlier chapters of this mono- 
graph, However, the studies raise a number of questions that require considera- 
tion. The first concerns the inferences made by both investigators concerning 
modes of representation, The spatial ability tests provided empirical criteria for 
imagery differences but no independent criteria for differences in verbal symbolic 
habits, yet both authors interpret the performance of low imagers in terms of ver- 
bal processes. This is a plausible inference from the effects that were obtained, but 
the general implication of the classification procedure and analysis is that 
imaginal- and verbal-symbolic skills are bipolar, It is clearly preferable, however, 
to conceptualize the two processes as being independent (or partly independent) 
ability dimensions, particularly in view of the factor-analytic evidence discussed 
earlier. Recall that the spatial-ability or figural-transformational ability tests 
(including those used by Kuhlman and Stewart) were factorially independent of 
verbal skills. Thus an interpretation of the performance of low imagers in 
Kuhlman’s and Stewart's studies in terms of differential verbal abilities does not 
appear justified, although it is still possible to argue that low imagers and high 
imagers differ in their habitual use of verbal processes—low imagers may have a 
greater preference for verbal thinking without being superior to high imagers in 
verbal ability. 

A further problem is the theoretical relationship between Stewart’s findings 
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in particular and the effects of stimulus attributes and experimentally induced 
mediation sets described in Chapter 11. Specifically, are the effects of stimulus 
concreteness, instructions to use imagery, and individual differences in imagery 
all attributable to a common intervening process? With respect to picture-word 
variation and imagery ability, the answer is positive inasmuch as these variables 
interacted as expected theoretically in Stewart’s recognition and paired-associate 
learning experiments. The results of the noun vividness experiment, however, 
appear inconsistent with theoretical expectations unless we assume that noun 
vividness is a more important determinant of aroused imagery than is imagery 
ability—an assumption not supported by the finding that even greater variation 
in stimulus concreteness (pictures as compared to words) did not override the 
contribution of individual differences in imagery in the paired-associates task. 
These findings suggest that the imagery factor involved in the spatial ability tests 
and differential memory for pictures and words is not the same imagery variable 
that mediates the effect of noun imagery. 

A consistent imagery interpretation of the various findings could be preserved 
by assuming two kinds of imagery ability, one tied closely to perception and 
short-term memory for concrete events, the other to words as conditioned 
stimuli for long-term nonverbal memory images. The former presumably is the 
ability measured by the spatial tests used by Kuhlman and Stewart as well as 
other tests related to the processing of figural information, and is functional in 
situations involving memory for objects or pictures. The latter is conceptually 
linked to word meaning and could be described as an acquired disposition of the 
individual to react to words (especially concrete words) with nonverbal images. 
Such a disposition might be measured by the various imagery questionnaires or 
rating-scale procedures described earlier and is perhaps functional in memory 
tasks involving image-arousing verbal stimuli. The conceptual distinction is 
supported by the factor-analytic study (Paivio & Rogers, unpublished), also 
discussed in the earlier context, in which the spatial ability and verbal tests of 
imagery defined different factors. This argument is similar to one made recently 
by Neisser (1968), who distinguished between imagery as a process that repre- 
sents spatial information effectively and imagery as a subjective (verbally 
reported) experience whose vividness may be unrelated to its usefulness or 
accuracy. 

Neither of the above variants of a duoprocess approach to imagery is fully 
consistent with empirical data that are presently available. The factor-analytic 
study referred to above included a paired-associate learning task involving con- 
crete and abstract nouns as stimuli and responses, and a similar task with an 
imagery mnemonic set added. If these variables and individual differences in 
imagery as measured by either verbal reports or spatial ability tests involve a 
common underlying process, learning scores associated with some combination 
of noun imagery and instructions (e.g., concrete pairs under an imagery set) 
should have correlated with at least one of the individual difference measures. 
In fact, all of the relevant correlations were nonsignificant. Thus imagery ability, 
whether measured verbally or by perceptual-type tests, appears to be unrelated to 
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performance in learning tasks involving only verbal material varying in imagery 
even when imagery mnemonic instructions are added. 

The above results suggest that imagery ability may predict learning and memory 
only in tasks involving nonverbal (pictorial) material, and only when imagery is 
defined by performance tests of spatial ability, as in Kuhlman’s and Stewart's 
experiments. However, even this generalization must be qualified. We noted 
earlier that Davis (1932) found positive relations between recall and individual 
differences in imagery as measured by subjective reports. More recently, Sheehan 
(1966a, 1966b, 1967b) has found accuracy of visual memory to be related to 
individual differences in imagery as measured by his shortened version of the 
Betts questionnaire on imagery or by subjects’ ratings of the vividness of imagery 
in the experimental setting. Thus in one experiment (Sheehan, 1967b), subjects 
were required to reconstruct from memory stimulus arrays comprised of elements 
varying in color, shape, and size. The arrays varied in overall complexity and 
regularity of pattern. One prediction was that poor imagers would show a 
greater difference in accuracy of recall for patterned and relatively unpatterned 
arrays than would vivid imagers because the poor imagers are more dependent 
upon being able to code the arrays symbolically (verbally?) in order to remember 
them, and such coding is difficult with unpatterned arrays. A similar prediction 
was made in regard to the effect of complexity. Although some discrepancies 
occurred, the results were generally consistent with the predictions. Sheehan 
concluded that differences in styles of perception lead to differences in retention: 
Vivid imagers perceive literally while poor imagers use coding devices to organize 
their perceptions. 

Inasmuch as Sheehan, like Kuhlman and Stewart, used nonverbal stimuli in 
his experiments, it might be concluded alternatively that imagery ability as 
measured by either subjective reports or spatial ability tests is predictive of 
memory for nonverbal stimuli. Offsetting this, however, is a negative finding 
by Paivio, Rogers, and Smythe (1968). Subjects categorized as high or low in 
imagery according to combined scores on the Minnesota Paper Form Board 
and questionnaire measures were presented either pictures or words for free 
recall. Pictures were recalled better than words, but high and low imagers did 
not differ significantly in their recall of either stimulus type. Thus the presence 
of nonverbal stimuli in the memory task is no guarantee that imagery ability will 
be functionally relevant. Thus far, then, no single interpretation seems consistent 
with all of the data on imagery ability and learning. 


Imagery ability and incidental learning Some recent evidence suggests 
that imagery ability may be particularly relevant in incidental learning, Ernest and 
Paivio (1969) selected high- and low-imagery subjects on the basis of combined 
scores on Space Relations, the Minnesota Paper Form Board, and the MPFB 
questionnaire, In one experiment, such subjects learned a paired-associate list 
in which certain stimulus members were Stroop (1935) items, i.e., color names 
printed in incongruent colors, such as the word RED printed in green ink, 
whereas other stimuli were congruent in regard to name and color. For some 
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subjects the functional stimulus for learning was the color and for others it was 
the color word, The responses were concrete nouns. The results showed no 
significant relation between imagery ability and intentional paired-associate 
learning, but high imagers were superior to low imagers in their incidental recall 
of the irrelevant component of the compound stimulus, particularly under certain 
combinations of color-word congruency and functional stimulus. The experiment 
was repeated with the modification that the color-word compounds served as 
response members and only the color was used as the functional (intentional) 
component of the response. Imagery was again unrelated to intentional learning, 
but high imagers were much superior in incidental learning, their recall of 
incidental components of the compound responses being more than twice that 
of the low imagers (i.e., 64 percent as compared to 30 percent correct recall). 
Apparently the general relation is not restricted to the imagery tests we used, for 
Sheehan and Neisser (1969) also found a substantial correlation between 
ratings of the vividness of imagery and accuracy of recall for incidentally 
presented material. 

The simplest explanation of these findings seems to be that high imagers 
perceive and store visual information literally, as Sheehan has suggested. Low 
imagers may have lesser ability in this regard, or they may habitually code 
information verbally. In either case, high imagers would be more likely to 
perceive and retain incidental visual cues because these are unlikely to be coded 
verbally during the task, but they may not be superior with intentional cues, 
which low imagers can code and store verbally. Notice that this argument is 
analogous to that presented in Chapter 7 in relation to effects of verbal coding 
on recognition memory. To account for the inconsistent findings in that area, 
it was suggested that verbal coding may be used when readily available or when 
nonverbal storage is difficult because of stimulus complexity or because the 
subject has poor nonverbal visual memory. Verbal coding may not be essential, 
however, when labels are not readily available or when stimuli can be stored in an 
uncoded form because of their simplicity, or because the subject has good visual 
memory. The reference to visual memory (essentially an imagery variable) 
relates to an investigation by Klapp (1969), who found in one study that 
codability of colors correlated significantly with recognition memory for colors 
in the case of subjects with poor visual memory but not subjects with good 
visual memory. The latter apparently were able to store uncoded color informa- 
tion, much as high-imagery subjects retained incidentally presented visual 
information in the Ernest and Paivio experiments, i.e., literally. We cannot be 
confident about the generalization, however, since Klapp failed to confirm his 
original finding in a subsequent study. 

This picture is blurred further by the results of still another study by Ernest 
and Paivio (1971). High- and low-imagery subjects were run in two incidental 
memory experiments. In one, pictures and words varying in color were presented 
for two free recall study and test trials, after which all of the items were presented 
in black and white outline and the subjects were required to recall the color of 


each item as originally presented. Free recall, as usual, was better for pictures 
c 


512 IMAGERY AND VERBAL PROCESSES 


than for words, and incidental recall for the colors was greatly superior in the 
case of pictures (independent of the difference in intentional recall for pictures 
and words), However, the only significant effect involving imagery level was 
an interaction which showed that high-imagery males surpassed low-imagery 
males, particularly in the free recall of words, whereas the reverse was true for 
female subjects. No imagery effect occurred in incidental recall. 

A second experiment involved incidental free recall of a 72-item homogeneous 
list of pictures, their concrete noun labels, or abstract nouns, The orienting task 
in this case was identification of each item when it was flashed on a screen 
briefly (14 sec.). Following this, subjects were asked to write down all the items 
they could recall. As mentioned earlier in the context of perceptual studies, high- 
imagery subjects correctly identified more items than did low imagers, the 
difference being greatest in the case of pictures. No main effect of imagery level 
was obtained in incidental recall, but imagery and sex interacted in the manner 
shown in Figure 14-2. High-imagery females were superior to their low-imagery 
counterparts and to males generally. High- and low-imagery males did not 
differ significantly. 

Thus any generalization regarding incidental memory and imagery needs to be 
qualified in terms of the sex of the subject and the nature of the task. A positive 
relation seems more probable when the intentional (orienting) task involves 
an explicit associative component, as in paired-associate learning (Ernest & 
Paivio, 1969) and item labeling (the second experiment by Ernest & Paivio, 
1971), than when it does not (e.g., free recall); and a positive relation is more 
likely for females than for males. If we add the earlier conclusion that the 
Presence of a nonverbal stimulus component (e.g., pictures, colors) is important, 
a pattern emerges that is consistent with many of the other findings discussed 
earlier. Thus both Kuhlman and Stewart found positive relations between 
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imagery ability and paired-associate learning involving pictorial and verbal items 
in pairs; in addition, Stewart’s sample consisted entirely of female university 
students. The relations have generally not been obtained with verbal free recall 
tasks, although it has been with simple reproduction of nonverbal stimuli (e.g., 
Kuhlman, 1960; Sheehan, 1966a, 1966b, 1967b). There are exceptions to all 
of these empirical generalizations, however, and at the present time no consistent 
interpretation can be suggested. Still, it is clear that individual differences in 
imagery are now predicting learning and memory with much greater success 
than in the early heyday of imagery research. 

From the viewpoint of the two-process theory, there is an obvious need for 
research in which both verbal and imaginal abilities are systematically varied. 
Given the relative factorial independence of the two classes of abilities, such 
research would be quite feasible, but investigators must be prepared to cope 
with the additional complexities that it would create. Beyond this lies needed 
research of even greater complexity, incorporating relevant item attributes, 
instructional sets, and individual differences in a single design. The following 
experiment combined some of those features. 


Imaginal and verbal factors in tactual form discrimination and retention 
Hyman (1966) investigated the interactive effects of individual differences in 
imagery, verbal and imaginal pretraining, and type of task (concrete versus 
symbolic) on tactual form discrimination. Earlier investigations had indicated 
that visual imagery plays an important role in tactual form perception (see 
Chapter 5), and Hyman sought to clarify its role as well as that of verbal proc- 
esses in a more complex task. 

High- and low-imagery subjects were selected according to combined scores 
on the Minnesota Paper Form Board, the MPFB questionnaire, and a version of 
the Galton questionnaire. Verbal and imaginal pretraining, following Ranken 
(1963), consisted of training designed to induce the formation of either verbal 
or imaginal representations of a set of novel shapes. Moreover, the verbal labels 
encoded stimulus information that was either relevant or irrelevant to the sub- 
sequent problem. Following the pretraining phase, the subjects were required to 
combine two shapes mentally to form a new shape that was then tactually 
recognized (recognition test) or drawn (reproduction test). Subjects in the 
concrete condition could feel the blocks while mentally combining them, whereas 
those in the symbolic condition had to remember the shapes without handling 
them. 

The results indicated more accurate and faster performance on the concrete 
than the symbolic task on both recognition and reproduction measures. Verbal 
pretraining facilitated subsequent performance when the labels encoded informa- 
tion relevant to successful performance, whereas irrelevant labels had essentially 
no effect. Pretraining on the use of imagery facilitated concrete but not symbolic 
task performance for subjects who were low in imagery ability but not for those 
who were high in imagery. In general, however, high imagers performed better 
than low imagers, the difference being greatest on the recognition task. 
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These rather complex results provide further evidence of the differential 
functions of verbal and imaginal mediators, although the two processes are not 
clearly separated. Relevant verbal pretraining was generally the most effective 
experimental condition, but it could be argued that this was so because the 
pretraining established a conditioned linkage between a verbal label and a 
nonverbal image of a shape, and that task performance in fact involved both 
processes. The overall superior performance of the high imagers is generally 
consistent with the findings of other studies reviewed above and is similarly 
interpretable in terms of the positive contribution of imagery ability in a task 
involving retention of figural information. The task differs from the others in 
a number of respects, however, most notably in that it was tactual rather than 
visual, The superiority of high imagers therefore suggests that the tactual infor- 
mation was transformed into visual information during the task, for the spatial 
tests that define imagery ability are visual tests. However, as argued earlier 
(Chapters 2 and 4), visual imagery itself presumably includes a motor component, 
and this may be partly why imagery ability was effective in Hyman’s experiment, 


Conclusions and issues arising from the memory research The learn- 
ing and memory studies permit us to conclude that individual differences in spatial 
or figural transformational ability, and sometimes verbal measures of imagery 
ability, are most consistently related to performance in learning and memory tasks 
involving nonverbal visual material and, in the case of incidental memory at 
least, visually presented words. In two experiments, individual differences in 
verbal associative fluency were related significantly to performance in verbal 
learning studies involving verbal material. These generalizations are consistent 
with theoretical expectations, but their limitations must be recognized. Imagery 
ability has not been uniformly successful in predicting memory for nonverbal 
material (e.g., free recall of pictures), and sometimes the relations were limited 
to female subjects. Imagery ability has also failed to interact with noun imagery 
and imagery-mnemonic instructions in verbal learning. These exceptions con- 
trast sharply with the highly consistent effects of the imagery value or concreteness 
of items (pictures, concrete nouns, abstract nouns) and of imagery instructions. 
Moreover, from the limited empirical information thus far available, the failure 
to obtain interactions of word imagery and imagery ability in learning tasks 
contrasts with the significant interactions obtained for these variables in the 
associative reaction time studies discussed earlier. These and other inconsistencies 
indicate that some important theoretical insight is lacking in regard to individual 
differences. 

A number of issues should be considered in future research. There is an 
obvious need for a more penetrating and comprehensive examination of the 
factorial structure of tests relevant to both nonverbal imagery and verbal 
associative processes. Also needed is research in which both imagery and verbal 
abilities are systematically varied. Such studies might help to clarify some of the 
inconsistencies that have been observed in research to date. It will be necessary, 
moreover, to investigate the ability variables in a variety of tasks. This has 
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been done to some extent in the studies reviewed above, but not systematically 
enough and not always under the guidance of theoretically motivated considera- 
tions. 

The significance of the task variable is indicated by several kinds of informa- 
tion. One is the large number of different semantic and figural memory factors 
that have been isolated (for example, see Brown, Guilford, & Hoepfner, 1968; 
Christal, 1958; Guilford, 1967). Another is the discovery by Fleishman and his 
associates that different abilities may be effective at different stages of practice 
on a complex learning task (see Fleishman 1966a, 1966b, for reviews). This 
discovery is specifically relevant here because their studies have shown that 
individual differences in perceptual-spatial and verbal abilities are most important 
early in perceptual-motor learning, whereas motor and task-specific variables 
become progressively more important as practice continues. An especially 
pertinent example is a study by Fleishman and Rich (1963). Two ability 
measures were obtained from their subjects, one a test of spatial ability (Aerial 
Orientation) and the other a measure of kinesthetic sensitivity based on difference 
thresholds for judgments of lifted weights. All subjects then received 40 one- 
minute trials on a two-hand coordination task in which they attempted to keep 
a target-follower on an irregularly-moving target disc. The results showed that 
overall performance on the coordination task correlated substantially with both 
spatial ability and kinesthetic sensitivity measures (the correlations were .49 and 
.58, respectively). The two abilities themselves were essentially uncorrelated. 
Correlations with performance on successive blocks of 10 trials decreased 
systematically over trials for the spatial ability measure, being significant only 
for the first three trial blocks; those involving kinesthetic sensitivity increased 
over trials, reaching significance in the last four blocks. Fleishman and Rich 
concluded that spatial ability is advantageous only in early stages of learning. 
The finer motor-adjustments required to reach high levels of proficiency presum- 
ably depend more on the ability to make use of proprioceptive cues. 

A certain analogy may be noted between the Fleishman-Rich result and the 
observation made in Chapter 9 that the use of mediators or associative aids 
in paired-associate learning (as indicated by subjective reports) tends to decrease 
over trials. The associations become increasingly “automatic.” Does this mean 
that different abilities play a critical role at different stages of verbal learning? 
To my knowledge, the question is unexplored in the context of the kinds of 
problems that we have been considering here, although Fleishman (1966b) 
discussed similar possibilities in relation to verbal learning generally. 

A third source of evidence that theoretically-motivated considerations are 
important in relation to the task problem is the Paivio and Csapo (1969) study 
and subsequent related ones reviewed in Chapter 7, which showed that verbal 
processes are crucial in sequential tasks involving pictorial items but not in 
nonsequential tasks, Perhaps the functional significance of imaginal and verbal 
abilities would also be revealed by similar task manipulations. f 

Finally, it will be important to investigate individual differences variables 
and learning in the context of developmental studies. The need for this is indi- 
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cated by developmental hypotheses such as Bruner’s, in which a developmental 
shift from iconic dominance to verbal-symbolic modes of representation is 
assumed generally, but individuals may also be viewed as differing in the 
extent to which they continue to depend on imagery, as in Kuhlman’s (1960) 
study. Related to this are the alternative interpretations of developmental changes 
in learning performance when pictorial materials serve as items (see Chapter 11), 
The precise ages of transition are uncertain, but young children experience 
difficulty in learning when pictures serve as response items in paired-associate 
learning and sometimes in free recall, but not in recognition memory nor when 
the items serve as stimulus members in associative learning. Do these age trends 
have their parallels in individual differences in learning abilities at later ages? If 
so, common interpretations should be possible—perhaps one of the alternatives 
suggested in Chapter 11 in relation to the developmental question would account 
for individual differences as well. A more general rationale for a joint considera- 
tion of individual differences and developmental factors is provided by Fergu- 
son’s (1954, 1956) theory of human abilities. Abilities, according to Ferguson, 
are general habits that have reached stability through overlearning in a variety 
of stimulus-response situations. Their development is attributed to transfer 
from one learning situation to another, and individuals presumably can differ in 
the generality of the ability (i.e., the number of situations to which it has 
transferred), its habit strength with respect to any specific stimulus-response 
situation, and so on. Individual differences in imaginal and verbal symbolic 
abilities can be viewed developmentally in precisely this fashion. 


Language and Individual Differences in Symbolic Habits 


The symbolic habits and abilities that we are concerned with have been 
infrequently investigated in relation to language, and our discussion can be brief. 
We have already noted Shaw’s (1919) observations regarding differences in 
the verbal-associative reactions of imaginal and verbal types. She also investigated 
differences in vocabularies and concluded that her highly imaginal subjects 
generally had the largest Proportion of words that might be expected to call up 
concrete imagery or sensations, whereas highly verbal types used the largest 
proportion of abstract terms, These observations suggest that differences in 
imaginal and verbal symbolic habits may be associated with differences in 
habitual vocabularies, but the problem obviously needs more study before firm 
generalizations are warranted. 

A study by Stumberg (1928) revealed some interesting verbal and imaginal 
symbolic correlates of poetic talent. The subjects consisted of 28 individuals 
judged to have poetic talent according to various criteria, and 28 control sub- 
jects with little interest in reading or writing poetry. The two groups were 
matched approximately on intelligence, age, and education. The subjects were 
given a series of ten tests thought to be relevant to poetic talent, such as rhyming 
associations, controlled associations of adjectives to nouns, self-ratings of the 
vividness of imagery aroused by verbal cues (a bird, a moonlight scene, the face 
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of a good friend, etc.), finding similes, and so on. The poetically talented group 
obtained substantially higher scores on all but one of the tests (Stumberg con- 
cluded that the two groups were differentiated on seven tests, but recomputation 
of the data in Table 1 of the report indicates that the differences were statistically 
significant in nine instances). 

Stumberg stressed particularly the superiority of the poets in the number of 
figurative words given as associations in the controlled associations test and the 
number of similes and metaphors given in a similes completion test: “. . . the 
most striking and significant fact of all lies in the difference between the two 
groups with respect to figures of speech. . . . The ability to see a likeness in two 
otherwise dissimilar things and likewise the tendency to use phrases involving 
such an apprehension are especially characteristic of the poetically talented 
group” (p. 233). The difference can be interpreted in terms of a combination of 
imaginal and verbal symbolic abilities. The contribution of imagery is suggested 
by the traditional emphasis on its role in poetic metaphor (see Chapter 13) as 
well as by the superiority of poets on the imagery test in Stumberg’s study. In 
terms of the critical ratio, the difference in the number of images reported by 
the two groups was actually the largest one obtained in the study. The role of 
verbal processes is suggested by the superiority of the poets on a rhymes test 
and a test requiring completion of poetic quotations, although these differences 
could also be interpreted simply as highly specific results of practice. In any 
case, the results certainly invite further study with more objective contemporary 
approaches. 

An aspect of a study by A. Reynolds and Paivio (1968) serves as a final 
example of an approach that can provide relevant information in this problem 
area. Subjects were differentiated as high or low on associative productivity 
according to the average number of written associations they gave to stimulus 
words in a preliminary test. A subsequent experiment required them to define 
(orally) a series of concrete and abstract nouns. The results showed that the 
definitions given by high associative productivity subjects contained more words, 
had faster starting latencies, and were more fluent (contained fewer silent pauses) 
than those of the low productivity subjects. The definitions of the high associative 
productivity subjects were also judged to be qualitatively superior, on the 
average, in terms of how adequately they defined the concepts. These differences 
are particularly interesting because the groups were originally distinguished on 
the basis of a written association test, whereas the experimental task required 
oral production of natural (i.e., grammatical) speech. Thus the results apparently 
reflect the influence of individual differences in a rather general verbal associative 
ability. 


Individual Differences in Symbolic Abilities Associated with 
Sensory Defects and Brain Lesions 


Sensory deficits and brain damage have long been regarded as unique 
sources of information on man’s symbolic capacities. A few of the most relevant 
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implications will be considered here briefly without any attempt at a comprehen- 
sive coverage of the literature. Relative to normal subjects, the congenitally 
blind are deficient in visual imagery but not in imagery related to other sense 
modalities nor in their verbal symbolic functioning. Conversely, the deaf are 
deficient in language development and presumably the capacity for verbal 
thinking, but not in visual imagery. Brain lesions are relevant because they have 
provided neuroanatomical evidence supporting the functional distinction between 
verbal and nonverbal symbolic systems, 


Implications of blindness The imagery deficit associated with con- 
genital or early blindness (Schlaegel, 1953) implies that language should have 
no meaning in terms of a capacity to arouse visual images. Linguistic concreteness 
should thus be related only to other sense experiences. Purely visual words would 
be effectively abstract, whereas words with referents that can be heard or felt or 
otherwise experienced would be the concrete words of the blind. A number of 
years ago Dr. Robert C. Gardner and Paivio (unpublished) investigated this 
hypothesis with a sample of blind students who were participating in a study 
concerned with language aptitude tests for the blind. We chose the paired- 
associate learning task in which noun imagery-concreteness had been shown to 
be so effective with sighted subjects. A 24-pair list was constructed from twenty- 
four nouns that we assumed to be primarily visual in reference (e.g., painting, 
sky, sunset, prince) and 24 that were primarily auditory (singer, laughter, 
prayer, echo, etc.). The visual words were assumed to be low and the auditory 
words high in imagery and concreteness for the blind. Equal numbers of pairs 
were auditory-auditory, visual-visual, auditory-visual, and visual-auditory. The 
subjects were auditorily Presented the pairs for one study trial followed by a 
recognition test requiring the selection of the Correct response from four alterna- 
tives presented after each stimulus. The results were consistent with expectations 
in that the visual-visual (“abstract”) pairs were most poorly recalled on the 
average, and auditory-auditory (“concrete”) pairs were recalled best. However, 
the differences were not Statistically significant, perhaps because the task was 
unusually easy for the subjects and the scores for all pair types were high. 

Recently, Paivio and Okovita (1971) repeated the study with some modifi- 
cations. One experiment included 13 congenitally blind subjects ranging in age 
from 14 to 18 years and a matched group of 13 sighted subjects. Each subject 
was auditorily presented five paired-associate learning and recall trials with a 
list of 20 noun-noun pairs. The pair items were selected from a list of nouns 
from the Paivio, Yuille, and Madigan (1968) normative sample, for which 
ratings of visual and auditory imagery are also available (Yuille & Barnsley, 
1969). The nouns were equated for their overall imagery and concreteness, but 
varied in their imagery modality. Thus 10 of the Pairs consisted of nouns that 
were relatively high in visual imagery but low in auditory imagery, while the 
members of the other 10 pairs were high in both visual and auditory imagery. 
Examples of noun pairs rated high on both visual and auditory imagery are 
orchestra-speaker, city-whistle, and trumpet-rattle; pairs rated high on visual 
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and low on auditory imagery are star-tower, headlight-acrobat, sunset-rainbow, 
and the like. 

Our predictions were that the blind subjects would find the “purely” visual 
pairs more difficult than the pairs that also were high in auditory imagery. On 
the assumption that visual imagery is dominant for the sighted subjects, they 
should find both types of pairs equally easy and they should be superior to the 
blind subjects on the purely visual pairs. Figure 14-3 shows a significant inter- 
action of pair-imagery type and sightedness, which confirmed the predictions. 
Both groups performed more poorly on the visual pairs than on the pairs in 
which both visual and auditory imagery was high, but the difference was statis- 
tically significant only for the blind subjects. Moreover, the latter were inferior 
to sighted subjects only on the purely visual pairs. A second experiment con- 
firmed and extended the findings using contrasting word pairs that were either 
purely auditory or purely visual in their imagery value. These results are especially 
important because they provide theoretical validation for the imagery hypothesis 
on the basis of yet another operational definition of image availability. 

Research on the above problem is also of interest because it raises questions 
regarding the nature of meaning and its relation to information processing 
capacities among the blind. We were alerted to such issues partly because of 
the difficulty of selecting “purely” visual words that had not been associated 
with concrete experience involving other modalities. Thus the list used in the 
first experiment included visual words such as arrow, garden, and magazine, 
which have referents that could have been experienced by touch or smell. 
Moreover, such words as cloud, mountain, moon, and shadow, while purely 
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visual in a narrow sense, could have acquired concrete meaning metaphorically, 
Clouds are often likened to cotton wool, and shadow can refer to sound shadows 
or be experienced as temperature change by the biind. The sensory world of the 
blind in fact appears to be very rich in meaning. Observations by Brodey (1969), 
for example, indicate that their perception is based not only on direct tactual 
contact with objects but also on air currents, temperature changes, and distortions 
of sound patterns created by the objects and their interrelations, Their world is 
full of sound images that convey detailed information—a person is known from 
the sound of his breathing, a pretty girl, by the way her heels click when she 
walks. They know how light behaves by using radiant heat as an analogue, 
Kitchens and flowers and bugs are known by their smell. Such knowledge goes 
far beyond the ability merely to avoid objects on the basis of echos, remarkable 
as that ability is (e.g., Supa, Cotzin, & Dallenbach, 1944). How is this sensory 
experience reflected in the language of the blind? What, specifically, are the 
word attributes that define effective concrete meaning for them? We do not 
know the answers to such questions in detail, but the necessary word information 
could be obtained and the problem is generally researchable, as indicated by the 
studies reviewed here. 


Implications of deafness It is generally accepted that the majority of 
persons who are born deaf do not acquire normal language competence (see 
Furth, 1966). It follows that they will be inferior to persons with normal hearing 
on tasks that depend directly on the development of the verbal symbolic system 
but not necessarily on tasks that are independent of language. Both implications 
have empirical support. In a series of experiments involving nonverbal pro- 
cedures, Furth (1966) found deaf adolescents or adults to be generally compar- 
able and sometimes superior to hearing subjects. One of few tasks on which 
the deaf were consistently inferior was memory span for digits, which presumably 
benefits from the availability of the verbal code in the case of hearing subjects, 
much as memory span for pictures benefits from the availability of a verbal label 
(Chapter 7). The two groups were comparable, however, on reconstruction 
memory span for forms, perhaps because the verbal code was unavailable even 
for the hearing subjects. 

When Furth’s subjects were children, however, those who were deaf generally 
performed more poorly than their hearing counterparts. The age change 
together with other evidence led Furth to Suggest that the deficient performance 
of the deaf on some tasks is a result of experiential rather than linguistic defici- 
ency specifically. He concluded that intelligent thinking is not dependent upon 
language. 

Pettifor (1968) recently obtained evidence not entirely consistent with Furth’s 
conclusions. The subjects consisted of 59 hard-of-hearing children of normal 
intelligence ranging in age from 5 to 14 years, and a hearing control group 
matched to the experimental group on age, sex, socioeconomic level, and 
approximately on intelligence. They were given a picture-sorting test designed 
to measure levels of conceptual thinking without requiring speech. One set of 
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concepts was primarily visual-perceptual-concrete, involving a sorting of picture 
cards according to size, presence or absence of a blue border, and figure position 
on the right or left side of the card, Another set of concepts was primarily 
verbal-ideational-abstract (male-female, adult-child, and summer-winter), Each 
subject received visual, verbal, and total scores on the test. The major conclu- 
sions supported by various analyses are illustrated by Figure 14-4, which shows 
the mean visual and verbal scores for three age groups. The normal-hearing 
children were superior to the hard-of-hearing on both kinds of conceptual 
thinking, but the superiority was greater on the verbal-abstract concepts than on 
the visual-concrete concepts. The normal children performed equally well on 
both conceptual levels, but the hard-of-hearing children were better on visual 
than on verbal conceptualization. There was no interaction with age for accuracy 
scores (an analysis of errors showed a reduction for the hard-of-hearing subjects 
but not for the normal subjects; nevertheless the former remained inferior at all 
ages even by this analysis). Pettifor concluded that these facts do not accord with 
Furth’s experiential-deficiency hypothesis and that more abstract levels of con- 
ceptualization are indeed dependent on language. 

The relation of language ability to cognitive performance in general remains 
controversial. Vernon (1967) surveyed 33 studies, involving a total of more than 
8,000 subjects, which compared the performance of hearing-impaired and normal 
control subjects on a variety of different performance tests of intelligence. In 
effect, the comparison involved a systematic manipulation of verbal language 
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level while other relevant variables were held constant or randomized. The 
results indicated that the impaired and the normal subjects generally performed 
equally well on the tests, and Vernon concluded that there is no functional 
relation between verbal language and cognition or thought process. This con- 
clusion agrees with Furth’s generalization from his own data (see above) and 
with Rosenstein’s (1961) earlier analysis of the literature on cognition in deaf 
children. On the other hand, Pettifor’s findings suggest that the performance of 
language-impaired deaf subjects suffers when the task gets more abstract, but 
this does not occur in the case of hearing subjects. Regardless of their implica- 
tions in regard to conceptual thinking in general, such findings at least corroborate 
the functional distinctions between verbal and nonverbal symbolic processes 
that have been emphasized here. 

Since deaf children are deficient in language development, they should be 
particularly appropriate as subjects for the investigation of functions of imagery 
independent of language. Bugelski ( 1970) reported evidence on the problem 
using a paired-associate learning task. Deaf children were shown cards with 
cartoon drawings of animals as the stimuli and objects as responses, The 
“response” cards showed either the Tesponse object alone or the stimulus and 
the response interacting (e.g., a dog with scissors balanced on its nose), as in 
Reese’s (1965) experiment previously described in Chapter 11. A recognition 
procedure was used on test trials. The results showed that deaf children could 
learn to associate one picture with another and that they performed almost as 
well as the hearing children Reese had tested. Similar results were obtained in 
two further memory experiments involving nonverbal stimuli. Bugelski concluded 
that the deaf children were probably making effective use of imagery in these 
tasks, 

It should be feasible to extend such research to encompass imagery instruc- 
tions and word imagery using older subjects. For example, in contrast to the 
blind study described above, deaf subjects should experience no auditory imagery 
to words with only auditory referents, and such words should therefore be 
relatively abstract and difficult to learn; conversely, words with visual referents 
should be high in imagery value and readily learned. Such possibilities remain 
to be investigated. 


Brain lesions Studies of aphasia provide the classical evidence that 
verbal functions are in some important sense “located” in one cerebral hemi- 
sphere, usually the left (for a summary of the evidence, see Lenneberg, 1967). 
Other investigations, mentioned briefly in Chapter 4, indicate that the right 
hemisphere may be specialized for certain nonverbal functions, Some of the 
clearest evidence for the verbal-nonverbal functional distinction comes from 
an impressive series of investigations conducted at the Montreal Neurological 
Institute by Dr. Brenda Milner and her associates (see Milner & Teuber, 1968). 
These investigations have shown that individuals with lesions of the left temporal 
lobe manifest disorders of memory and learning on verbal tasks, whereas those 
with right temporal-lobe lesions more often show the deficit on nonverbal tasks. 
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Thus patients with lesions of the left temporal lobe show selective impairment in 
yerbal free recall, recognition memory, and paired-associate learning, but not in 
a variety of memory tasks involving nonverbal stimuli and responses, Conversely, 
right temporal-lobe patients show selective deficits, for example, in delayed re- 
production of geometric designs and complex figures, and recognition memory 
for faces as well as for nonsense figures but not in analogous verbal memory 
tasks. 

In addition to the obvious neuropsychological significance of the above 
findings, they are pertinent here because they are generally consistent with the 
two-process theory of symbolic functioning. Left hemisphere lesions are asso- 
ciated with behavioral deficits that can be conceptualized as a loss in verbal 
symbolic abilities, whereas right hemisphere lesions produce selective deficits 
in the individual’s ability to process concrete (nonverbal) information from 
memory. Thus brain lesions apparently can produce individuals whose abilities 
correspond roughly to the verbal and nonverbal imagery types of the post- 
Galton era. 


SUMMARY 


Psychological research on imagery and verbal symbolic processes began 
with the study of individual differences. With few exceptions, the early research 
was notable for its lack of success in demonstrating that imagery has any 
functional significance as a mediator of behavior. Perhaps this relative failure 
was due to the emphasis on subjective reports of vividness of imagery as the 
operational definition of the underlying process. More recent investigations have 
used objective measures of spatial or figural transformational abilities, some- 
times along with questionnaires and rating scales concerned with imagery, and 
measures of verbal abilities to differentiate individuals on the two postulated 
dimensions. The measurement problem remains acute, especially since factor- 
analytic studies have revealed many imagery and verbal ability dimensions, and 
it is uncertain which ones are the appropriate indices to use. Nevertheless, 
investigations involving such measures have produced considerable evidence 
for the functional significance of both processes. 

The evidence has generally taken the form of an interaction between ability 
levels and relevant stimulus dimensions or instructional conditions. For example, 
high-imagery subjects have been found to be superior to lows in perceptual 
recognition, especially for pictorial material; in the speed of their imagery asso- 
ciations to abstract words in particular, as though high ability compensates for 
impoverished stimulus cues for image arousal; in associative learning and recogni- 
tion memory involving pictorial items, whereas low imagers have been superior 
when only words are used in these tasks; and in incidental memory for visual 
material under certain conditions. Although fewer systematic investigations have 
been conducted on verbal abilities, analogous findings have occasionally been 
obtained with such measures. However, the studies have also produced negative 
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and ambiguous findings. Imagery ability has not interacted with imagery-concrete- 
ness of words in the manner expected from the theory, and positive findings 
involving nonverbal stimuli such as pictures have not been obtained in all 
tasks, Thus, effects of imagery are less predictable when this Process is defined 
by individual difference measures than when it is defined by stimulus character- 
istics or instructional sets, 

Neurological deficits associated with sensory loss and certain brain lesions 
have produced individual differences in abilities that appear to reflect selective 
disturbances in verbal or nonverbal symbolic processes. These neuropsychological 
findings agree remarkably well with those derived from behavioral studies re- 
viewed earlier in their support for the two-process theory that attributes distinct 
functions to the two postulated symbolic systems. Of course, ambiguities and 
uncertainties remain to be investigated in this problem area, as in the case of 
individual differences generally, but the findings to date have been most en- 
couraging theoretically, 
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Extensions and 
Speculations 


The main business of this book has been completed. We have reviewed 
the functional significance of imaginal and verbal symbolic processes in relation 
to problems of meaning, perception, learning, memory, and language. We have 
found that each of these overlapping areas could be conceptualized reasonably 
consistently within the framework of a model based on the postulated functional 
characteristics of the two symbolic systems. The empirical gaps and theoretical 
uncertainties nevertheless remain substantial even in the most thoroughly in- 
vestigated of the above areas, so the broader enterprise that the book represents 
has only begun. Specific lacunae and the direction that research might take to 
fill them have been identified throughout the book, and it is unnecessary to 
re-emphasize them here. However, other relevant topics were treated only briefly 
if at all, usually because the factual evidence presently available is insufficient 
to warrant a detailed discussion of the area in terms of the variables and concepts 
on which our attention centered. I am referring particularly to such topics as 
physiological correlates and theories of imagery; the traditional cognitive re- 
search areas of concept formation, problem solving, and creativity; and the 
practical implications of the two-process approach for education, In this final 
chapter I will briefly discuss each of these topics, pointing to relevant findings 
where available, and suggesting possible directions that research might take in 
order to further our understanding of the theoretical or practical problems in 
those areas, and at the same time improve and extend the two-process theory 
itself. 
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PHYSIOLOGICAL CORRELATES AND THEORIES 


Considerable research has been done on possible physiological correlates 
of imaginal and verbal symbolic activity, and relevant findings have been men- 
tioned from time to time in this book. Such evidence was not accorded a more 
systematic coverage because my main purpose was to deal with evidence on 
the functional characteristics of the symbolic systems, and Psychophysiological 
discoveries, interesting as they unquestionably are in their own right, have not 
yet revealed those characteristics as clearly as have behavioral indicators, 
Physiological measures might do so in the future, however, which is one reason 
for commenting on the matter here, The other reason is more immediate: 
Physiological correlates, together with behavioral data, provide useful convergent 
evidence regarding the validity of the kinds of theoretical constructs that we 
have stressed, 

The contribution of physiological measures to the problem of defining mental 
events has been pointed out recently in relation to the use of eye-movement 
recordings to investigate dreaming. Specifically, rapid eye movements (REMs) 
have been found to correlate with dream reports (see Dement, 1965 ). In that 
connection, Stoyva and Kamiya (1968) have argued that the combined use of 
physiological measures and verbal report in the dream research represents a new 
Strategy in the study of private events, The two measures are viewed as con- 
verging operations that serve to validate the concept of dreaming. Obviously 
the approach can be extended to other mental constructs, such as imagery in 
general. The suggestion is particularly appropriate because it accords with the 
general empirical-theoretical approach that has been emphasized throughout 
this book. At the same time, however, the eye-movement research thus far does 
not seem to have yielded specific information that contributes significantly to 
the solution of some of the issues that have been discussed in regard to imagery. 
This was noted earlier in connection with eye-movement correlates of waking 
visual imagery (Chapter 4). Recall that Deckert (1964) reported that imagining 
a moving pendulum was associated with eye-movement patterns similar to the 
smooth pursuit movements typically associated with visual perception of such a 
stimulus. However, the finding has not been replicated in subsequent research 
(Graham, 1970), so this evidence must be regarded as inconclusive in regard to 
the problem of similarities or differences in the processes underlying perception 
and imagery, 

Pupillary activity is another physiological indicator that has recently enjoyed 
considerable popularity because the pupil appears to be a sensitive correlate of 
Cognitive activity. H. M. Simpson and I have investigated this variable with 
some intensity in a series of studies (e.g., Simpson & Paivio, 1966, 1968) in 
the hope that it might be a fruitful approach to the study of imagery. These 
studies have indeed provided useful Supplementary evidence in regard to the 
definition of imagery as an aspect of word meaning. We found repeatedly that 


Extensions and Speculations 527 


the pupil dilates when a subject attempts to generate images to verbal stimuli, 
and that the magnitude of the dilation is greater and reaches a maximum later 
when the stimulus words are abstract than when they are concrete. This reaction 
is attenuated but not eliminated when control is exercised over such confounding 
variables as the motor response used by the subject to indicate task fulfillment. 
Colman and Paivio (1970) have also related such effects to paired-associate 
learning. Such results seem interpretable in terms of the concept of cognitive 
arousal or activation associated with task difficulty: It is simply more difficult 
(cognitively effortful) to generate images to abstract words than to concrete 
words, and this is reflected in the pupillary-dilation response just as it is 
reflected in reaction time and learning data. Thus, although it is gratifying to find 
the imagery construct validated by a variety of different operations, the pupil 
itself did not yield any unique information. 

To indicate the kind of specific pupillary evidence that might be singularly 
valuable if it could be obtained, I will mention one more experiment (Paivio & 
Simpson, 1967). Subjects attempted to generate memory images of pictures of 
black or white objects to which they had been previously exposed a number of 
times. It would have been uncommonly interesting if we could have demonstrated 
that the pupil dilated more during recall of black pictures than of white pictures, 
since this would have constituted independent evidence of correlated differences 
in the content of imagery. As it turned out, such a difference did appear in the 
first experiment on the problem, but other interpretations could not be ruled 
out because of possible artifacts arising from the experimental procedure and, 
when these were subsequently controlled, the differential effect disappeared. 
Other unpublished attempts to find specific evidence have also been unsuccessful 
in our laboratory, hence the conclusion that the pupillary response can supple- 
ment behavioral evidence concerning cognitive activity, but it has not yet thrown 
any new light on the problem. 

Numerous attempts have also been made to correlate electroencephalographic 
wave patterns with visual imagery. Some of these attempts were summarized in 
the last chapter, where it was noted that the results of such studies are generally 
inconclusive in that there seems to be no firm evidence that imagery could be 
differentiated from verbal thought in terms of alpha blocking. However, some 
recent work by Kamiya (cited in Stoyva & Kamiya, 1968, pp. 201-203) on the 
operant control of the EEG alpha rhythm promises to be a fruitful approach to 
the general problem. The first phase of these experiments involved a training 
procedure in which the subjects learned to discriminate the presence or absence 
of EEG alpha. The next phase demonstrated that subjects could acquire control 
over their alpha rhythm. This was achieved by a procedure in which a tone 
would sound whenever the subject was generating alpha frequencies within a 
desired range of 9-11 cycles per second. The tone started whenever alpha ap- 
peared and went off as soon as alpha vanished, Subjects became quite adept at 
turning alpha on and off, What is particularly relevant here, is that postexperi- 
mental interviews indicated that when alpha was “on” the subjects felt relaxed 
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and were not experiencing any visual imagery. During periods of alpha suppres- 
sion, on the other hand, the subjects reported “seeing” things. However, alpha 


contributing factors are teased apart. 

Perhaps the most promising approach to the study of physiological correlates 
of the symbolic processes to date appears in John’s (1967) discussion of the 
relation between meaning and evoked potentials recorded from the brain by 
means of scalp electrodes. One relevant finding is that different geometrical 
patterns such as a square and a circle elicit evoked-potentials differing in shape. 
John describes unpublished work (pp. 410-411) showing that wave shapes 
resembling those normally evoked by a particular geometric form can be ob- 
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complex. Beritoff’s (1965) conceptualization is closer to Hebb’s. He proposes 
that the “neural substrate responsible for the generation of images of different 
objects seems to be located in the cerebral cortex, and its principal elements 
are believed to be the stellate cells . . . in the third and fourth layers of the 
primary areas of each [sensory] analyzer” (p. 342). A certain number of such 
cells are presumably integrated into a functional system with the help of 
internuncial and associational neurons during perception of an object. Still 
another model has been presented by Pribram (1969), who uses the concept of 
the hologram as the basis of his physiological conception of the memory image. 
The very diversity of these proposals suggests that we are probably not very 
close to achieving a neuropsychological model that satisfactorily describes the 
nature of imagery as we know it from behavioral evidence, let alone one that 
encompasses both imaginal and verbal processes and accounts for the functional 
similarities and distinctions between them. The development of such a theory 
remains one of the exciting neuropsychological frontiers from our standpoint. 


CONCEPT FORMATION AND PROBLEM SOLVING 


Much of the research reviewed in this book is indirectly relevant to the 
traditional cognitive research areas of concept formation and problem solving, 
and occasional instances are directly relevant to such problems. For example, 
in Chapter 14 we discussed Kuhlman’s (1960) hypothesis that high-imagery 
children would be less efficient than low imagers in generalizing the label of a 
picture to new instances of the concept; another example from the same chapter 
is the effect of the verbal symbolic abilities of deaf subjects on concept learning. 
However, as is the case in numerous other problem areas that have been dis- 
cussed at greater length in this book, cognitive research has generally ignored 
the contribution of nonverbal symbolic processes and has given almost exclusive 
attention to verbal mediation in the theorizing and empirical research. Thus 
verbal mediating responses have been given theoretical prominence in concept 
formation and problem solving by such people as Goss (1961) and Kendler 
and Kendler (1962), and this kind of orientation runs as a theme through a 
recent book devoted to human conceptual behavior (Bourne, 1966). Such 
approaches undoubtedly have been fruitful, but are also one-sided and incomplete 
because they do not give weight to the possible contribution of nonverbal imagery 
in mediating the behavioral effects with which they are concerned. 

The relevance of nonverbal processes to concept formation can be seen in 
studies that have included variables that are operationally related to imagery. 
An early example is the research by Heidbreder (1946) on abstractness as an 
important variable in concept learning. She found that the ease of forming 
concepts was related to the concreteness of the stimuli that were to be grouped 
into conceptual categories. While the interpretation of her findings is a contro- 
versial matter (see Bourne, 1966, p. 62 ff.), an interpretation in terms of imagery, 
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or the joint function of imagery and verbal processes, is plausible and amenable 
to further systematic research along the lines followed in the other research 
areas reviewed here. Predictions can be made, for example, about the kinds of 
concepts for which verbal and imaginal systems might be most relevant, and 
the information-processing stages during which they might be differentially 
operative. The latter point is illustrated by a recent qualifying-year thesis study 
completed by Mr. Albert Katz at Western University, The study extended an 
earlier one by Reed and Dick (1968), who investigated concept learning using 
words as the names of the concepts and of the instances. They found that concrete 
concepts were more easily learned than abstract concepts, in general agreement 
with Heidbreder’s original findings. Katz reasoned that the Reed and Dick 
results, as well as the earlier ones by Heidbreder and others, were due to high- 
memory load conditions in the tasks used by those experimenters, and the 
differential ease of remembering concrete as compared to abstract information, 
as demonstrated by the studies reviewed in this book, rather than to differences 
in concept identification. Katz accordingly replicated the Reed and Dick study 
with the modification that subjects were tested under conditions of low memory 
load, in which previously presented concept instances remained in view as new 
ones were presented, as well as high memory load, in which past presentations 
were covered, Katz found that concrete concepts were learned faster than ab- 
stract ones under high memory load, which agrees with Reed and Dick, but he 
found no difference as a function of concreteness under low memory load. This 
finding suggests that all of the earlier findings on concreteness-abstractness 
effects in concept formation could be attributed to the facilitative effect of 
imagery on memory for concrete information relevant to the concept. More 
generally, however, the study illustrates the potential value of the concepts and 
findings presented in this book when they are extended to concept formation. 
The Underwood and Richardson (1956) approach to verbal concept-learning 
tasks, in which the dominance level of verbal associative responses to stimulus 
items is varied, might also profit by taking imagery into account. These in- 
vestigators provided a set of associative norms for the sense impressions aroused 
by stimulus items, so that it is possible to identify the most frequently given 
descriptive association to a particular word. Different stimulus words can then 
be grouped into a conceptual category on the basis of a strongly associated 
common label. Thus the words snow, tooth, chalk, and milk all elicit white as a 
common response. This approach implies that the speed at which a verbal 
concept can be discovered should be related to the strength or dominance of 
the common associate. Results supporting this prediction have been obtained 
in a number of studies (for a summary see Bourne, 1966, p. 109 ff.). Here 
again it can be seen, however, that it is possible to analyze the problem situation 
in terms of the contribution of nonverbal imagery to the information processing 
involved in it. The concrete nouns that are used as stimuli and the descriptive 
associative responses, although verbal in nature, presumably could reflect non- 
verbal imagery as a component of the underlying process, This suggestion is 
entirely speculative as things stand at present, but the problem is researchable. 
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CREATIVITY 


The study of creativity is another enterprise to which the present approach 
might be particularly appropriate, and relevant concepts and findings have in 
fact been discussed in relation to associative learning, novelty or creativity of 
language, and so on, For example, the processes underlying the discovery of 
new metaphors was seen as common to such phenomena. The creative processes 
involved in science and art presumably involve more complex elaboration of 
similar processes. In contrast with the verbal-associative emphasis in such con- 
temporary approaches as those proposed by Maltzman (1960) and Mednick 
(1962), imagery has been traditionally emphasized as an important element in 
the creative process by the creative individuals themselves, as well as by non- 
psychologists writing on the topic. It also finds a place in some contemporary 
psychological works. Rugg (1963) was cited in Chapter 2 as attributing associa- 
tive flexibility to imagery, whereas the logical direction involved in creativity was 
attributed to verbal processes. Similarly, Berlyne ( 1965) discusses situational 
and transformational thinking, both involved in creativity, in terms of imagery 
and verbal mediation processes, with the former being attributed the major 
transformational function. The role of imagery in literary creativity has been 
recently discussed by Havelka (1968). A brief discussion of the relation be- 
tween imagery and creativity appears also in A. Richardson’s (1969) recent 
book on mental imagery, in which he points out the paucity of research on the 
problem. 

The role of imagery in scientific creativity is highlighted by the models of 
science. The history of science is replete with examples of such models, which 
are transparent in their conceptual relation to imagery. This relation is also 
evidenced by the introspective reports of creative scientists themselves. Beveridge 
(1957) gives many examples of the important part that pictorial analogy can 
play in scientific thinking. Perhaps the best known of these is Kekulé’s invention 
of the benzene ring, a revolutionary conception in organic chemistry that ap- 
parently first occurred to him as a dream in which long rows of atoms appeared 
to him as snakes, one of which seized its own tail, This became the basis of the 
hypothesis that he elaborated when he awoke, The most recent dramatic example 
of the role of visual models in chemistry is the double helix model of the DNA 
molecule (e.g., J. D. Watson, 1968). Arnheim (1969) has recently discussed at 
some length the role of imagery in the thought models of science generally (see 
also, Walkup, 1965). Examples of visual models in psychology include such 
diverse conceptions as Broadbent's (1957) mechanical model of attention and 
memory and Hebb’s (1949) conception of the cell assembly as a three-dimen- 
sional neural latticework. The significance of such models is that the discovery 
phase of the creative process appears frequently to be mediated by concrete 
imagery, perhaps suggested as an analogy by an existing model from some other 
area of visual experience. The later formalization and verification of the model 
presumably brings in the more logical and directed verbal symbolic system, 
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including ultimately the abstract symbolic system of mathematics. Scientific 
creativity thus appears to be one of the most dramatic examples of the interplay 
of imagery and verbal symbolic systems, but the systematic investigation of that 
interplay has scarcely begun. 


EDUCATIONAL IMPLICATIONS 


Probably the most important practical outcome of research on imagery 
and verbal processes will be in relation to problems of education. The informa- 
tion we already have on effects of concreteness and of mnemonic techniques, 
for example, has immediate practical implications for the problem of learning 
new subject matter. The idea is hardly new, inasmuch as it apparently was the 
chief motivation behind the development of mnemonic techniques in the eigh- 
teenth and nineteenth centuries (see Chapter 6). Since then, such methods have 
been almost totally ignored, and indeed downgraded, by educators and educa- 
tional psychologists, but their potential value can be seen again in such work as 
Rohwer’s (see Chapter 11) on the role of visual and sentence elaboration in 
children’s learning, Bower ( 1970b) has recently made some explicit recommen- 
dations to educators from this point of view. He suggested, for example, that 
the best results from the use of a mnemonic aid arise when it is specifically 
tailored for particular memory performance with particular materials. According 
to Bower, this requires the construction of a mnemonic that, like problem solv- 
ing, involves finding some way to sensibly relate the new, to-be-learned material 
to some familiar part of the student’s prior knowledge. 

Elsewhere (Paivio, 1970a), I have also pointed to educational implications of 
some of the specific findings that have been reviewed in this book. For example, 
the fact that concrete noun-abstract noun pairs are easier to learn than abstract- 
concrete pairs has implications in regard to an old question in communication 
and pedagogy, namely, is it more effective in communicating ideas to move from 
the relatively abstract and general to the more concrete and specific, or is it 
better to begin with the concrete and specific? The research I have described 
Suggests that it may be more effective to begin with concrete, picturable examples 
and then move to the abstract or general ideas suggested by them, than to 
proceed the other way around. However, the hypothesis requires direct testing 
since the paired-associate situation is hardly representative of what goes on when 
individuals read or listen to more extended passages. 

Finally, educational implications arise in regard to problems of language 
learning. One important problem is the identification of factors responsible for 
the development of effective linguistic meaning, such as concreteness. Chapter 3 
referred to recent findings that Suggested what kind of associative experience in- 
volving linguistic signs and their referents may be necessary for such learning 
to occur, but the problem Tequires more extensive research with young children 
before the major factors can be identified. A related problem is the role of 
nonverbal experience in the development of grammatical skills, I suggested 
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earlier (Chapter 13) that the child first develops a repertoire of nonverbal 
imagery that has its own syntax or grammar because nonverbal objects behave 
in an orderly fashion, and that language builds upon this substrate of imagery. 
The problem is researchable, although there is very little specific evidence avail- 
able at the moment. As I see it, these are among the most important applied 
research problems for the developmental psycholinguist and the educational 
researcher. 

These brief comments on the implications of the present conceptual approach 
for such topics as creativity and the practical problems of education have been 
particularly speculative. Nonetheless, researchers in these areas are profoundly 
concerned with precisely those psychological processes that have been the 
focus of our attention, namely, memory and thought. The educational researcher 
seeks more interesting and effective ways of promoting learning and memory for 
new material, and combining stored information into the imaginative creations 
of the arts and sciences. The student of creativity seeks to understand the 
fundamental nature of the same processes. It would indeed be paradoxical if 
the theoretical and empirical variables that we have found to be such effective 
predictors of learning, memory, and association in a wide vatiety of laboratory 
tasks would prove to be otherwise in relation to the problems of creativity and 
education, but that remains to be determined. 
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162-166; method of loci (places and 
images), 153-161, 166, 168, 174, 293, 
327, 337-338; number-letter-word coding, 
168, 170-172, 332; and presentation rate, 
336, 343-344; and rhetoric, 154, 158, 161, 
173-174; rhyme-image (peg) technique, 
173 ff., 247, 334-338, 338 ff.; and spatial 
window model of encoding, 328; verbal, 
166-168 

Mnemonists, 168-173, 485-486 

Modes of representation, 19-20, 24 ff., 63, 
240, 515-516 

Motivation, 202, 330, 334, 384 

Motor processes; and imagery, 15, 30-32, 
65, 70, 107, 149, 388; and perception, 
107-112, 114; and verbal processes, 15, 32, 
56, 66, 114, 479 


Naming (see Labeling) 

Natural language mediation (-ors), 173, 
300-311, 324; complexity of, and learning, 
302, 308-309; and imagery, 310-311; and 
interference effects on latency of, 304, 
306-307; and meaningfulness, 302-304, 
309, 321; and proactive interference, 333; 
and retroactive interference, 302, 310; in 
short-term memory, 303-304, 333; and 
stages of practice, 300-301, 309-310; 
temporal factors in, 302, 303, 309; trans- 
formational (T-stack) model of, 305-308 

Nominalizations: deep structure complexity 
of, and recall, 428-430, 462-465: rated 
imagery of, and recall, 462-465 

Nonsense syllables: acquired concreteness of, 
and recall, 72-73, 275; encoding of, 61-62, 
305 ff., 316 ff.; meaningfulness of, 61-62, 
256-257 

Novelty: of mnemonics, 160-161, 175, 264; 
and recognition memory, 194. See also 
Distinctiveness 

Number forms, 482-483 


Order of approximation to English, 110-111, 
213, 330, 419-421 

Organization in memory: conceptual, 251; 
item attributes and, 209-214, 217-220; and 
mnemonics, 159, 166, 209; thyming rela- 
tions and, 471-472; rhythm and, 423, 471- 
472; spatial (figural), 241-242: subjective, 
217 ff.; temporal, 278; thematic, 314-315, 
451-456. See also Chunking; Clustering; 
Free recall; Hierarchical organization; 
Mediation; Unitization 

Paired-associate learning: associative fluency 


and, 504-505; imagery ability and, 506- 
507; item imagery vs. meaningfulness, fre- 
quency, etc., in, 247-272; and metaphor, 
compared, 475; as problem solving, 301; 
procedures in study of, 245-246; and 
rhyme-image mnemonic, 335 ff., 342-343; 
sensory deficits and, 518-519, 522; two- 
stage analysis of, 246. See also Associ- 
ability; Associative directionality; Concep- 
tual-peg hypothesis; Mediation entries; 
Retrieval cue(s); Transition error proba- 
bility 

Parallel processing: and the cerebral hemi- 
spheres, 114-115; vs. sequential processing, 
32-37, 355, 387; spatial and operational, 
distinguished, 34; and verbal processes, 
36-37; and visual imagery, 33-38, 58, 135, 
140, 276 ff., 350-351, 435; and visual per- 
ception, 33, 140, See also Spatial organiza- 
tion 

Paraphrasing, 401, 442 

Perception: Bruner’s categorization theory 
of, 90, 119; directional dynamics in, 105- 
107, 109; effects of set in, 90-92, 123-132, 
136; hypothesis theory of, 119; and 
imagery, 3, 37, 87-89, 101, 124, 129-132, 
134-137, 139-151, 497-498: order of re- 
port in, 110ff., 128, 131; relation of, to 
memory, 91-92; and sensory-tonic field 
theory, 105; of sentences, 411-413; and 
verbal encoding, 90-91, 112-113, 119, 
127-132, 134, 139-140, 144-151, 498-499 

Perceptual asymmetries, 107-116, 150 

Perceptual clarity, 120-125, 199 

Perceptual defense, 95 

Perceptual experience, and development of 
symbolic processes, 13-16, 21, 65-66, 72- 
73, 103, 124 

Perceptual recognition: item concreteness vs. 
familiarity vs. meaningfulness in, 93-98; 
and letter spacing, 110-112; and symbolic 
abilities, 498-499 

Perceptual stability (or fragmentation), 99- 
105, 115 

Perceptual-symbolic systems, 147—151 

Perceptual trace, 12, 108 ff. 

Perky phenomenon, 143-144, 150 

Phrase structure, 398 ff. See also Deep 
structure; Grammatical variables; Per- 
ception, of sentences 

Physiological correlates of imaginal and 
verbal processes, 479-480, 526-529, See 
also Cerebral hemispheres; Eye move- 
ments 

Picturability, 59, 73, 199-200, 217, 344 

Pictures: decoding problem in memory for, 
255, 271-272, 346, 382; effective attributes 
of, in learning, 377 ff., 383; (or objects) as 
mediators, 344-347, 375, 377-384; as 
referents, 414, 415, 445-446 


Picture ys. word effects: and associative 
directionality, 284; differentiation hypoth- 
esis of, 291; in free recall, 199-200; and 
imagery ability, 506 ff.; and imf&ginal vs. 
verbal instructions, 371-372; as mediators, 
375; in paired-associate learning, 255, 284, 
291-294; and presentation rate, 222, 234- 
236; in recognition memory, 182-183; in 
sequential vs. nonsequential memory tasks, 
235 ff.; in serial learning, 221-222 

Poetry: and imagery, 470-471; and memory, 
173, 471-473; talent in, 516-517 

Presentation rate, 222, 239, 261, 452; and 
mediator effectiveness, 292, 302 ff., 309, 
313 ff., 322, 329, 331, 336, 343-344, 355, 
370; in sequential vs, nonsequential tasks, 
234-236 

Pretraining, 184 ff., 190, 455, 513-514; on 
the use of imaginal and verbal mediators, 
362-363 

Primary memory, 226 

Problem solving, 301, 324, 529-530 

Pronunciability of items, 97, 99, 225, 461 

Pupillary activity, 180, 372, 526-527 


Reaction time: associative, 74-75, 77, 500- 
503; and grammatical transformations, 
414-415; for image arousal, 42, 64, 74-76, 
135, 180, 233, 344, 348, 441 ff.; of imagery 
vs. comprehension, 442-444; and level of 
meaning, 74-77; of mediator discovery, 
306-307, 360-361, 362, 367; for naming, 
75-76, 131; of recall, 284, 387; of same- 
different judgments, 74, 132, 141, 444 ff.; 
subtractive method and, 76, 132-133, 134; 
of verification, 414-415, 417 

Reading, 108-109, 435-436, 441 ff. 

Reasoning, syllogistic: role of imagery in, 
436, 447-448; deep structure interpreta- 
tion of, 447-448. 

Recoding, 213, 316-317, 386 

Recognition memory, 178, 181-199, 457- 
461; concreteness and imagery in, 78, 182- 
184, 458-459, 461; for faces, 193; fre- 
quency and familiarity effects in, 192-196; 
and imagery ability, 185, 507, 511; inter- 
ference in, 191, 194, 197; and perceptual 
recognition, 199; verbal meaning in, 184- 
192, 197 

Redintegration: of mediating images, 247— 
248, 253-254, 331, 349, 368, 385, 387; of 
verbal mediators, 387 

Referential meaning, 49, 53, 57, 93, 133, 179, 
406; interconnectedness of imagery and 
verbal processes in, 53, 57, 67-68, 74 ff., 
207; labeling and, 57, 67; measurement of, 
74-76; vs. representational meaning, 53; 
verbal, 184-189 

Rehearsal, 129, 226, 291, 385; visual, 131, 
134, 160 
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Release from proactive inhibition, 230-231 

Representational meaning, 53-56, 93, 249, 
408; availability of images and verbal 
representations -in, 54, 73-74, 97, 179; 
measurement of, 73-74 

Response: availability of, 248, 270, 277, 
281 ff., 415; integration, 221, 279-280; 
learning, 246, 248 ff., 256-257, 260; selec- 
tion in learning, 385-386, 472 

Retrieval cue(s); abstractness-concreteness 
of, 255, 270 ff., 282-283, 295; adjectives 
vs. nouns as, 273 ff.; and associative direc- 
tionality, 278, 281 ff.; explicit vs. implicit, 
214, 292, 335, 341, 343; in free recall, 
213-215, 217; in imagery mnemonics, 160, 
335, 338-344, 386. See also Conceptual- 


peg hypothesis 
Rote learning, 1-2, 45, 350, 361, 385 


Same-different comparisons, 19-20, 74, 93- 
94, 132-137, 141, 444-445 

Schema, 18, 19, 25, 26, 41, 42, 62, 423, 454- 
456 

Semantic differential factors (Osgood), 43- 
44, 47, 230-231; and imagery-concreteness, 
83-84; and similarity, 286, 291 

Semantic markers, 401 ff., 408 

Semantic variables vs. grammatical variables 
in language, 409 ff., 414-417, 419 ff. See 
also Meaning 

Sensory deficit, 517-523 

Sensory modality: effects of, in short-term 
memory, 238-239; vs. symbolic modality, 
11, 12, 144 ff., 239-240, 522-523, See also 
Auditory-motor nature of verbal system; 
Visual processes 

Sentence memory, 419 ff.; effect of imagery 
in, 428, 450 ff.; meaning vs. wording in, 
428, 456-462; and the structural depth 
hypothesis, 425-427 

Sentences: complexity of, 413-415; em- 
bedded, 397, 409, 416; imaginal represen- 
tation of, 436-437; as mediators, 311 ff., 
378 ff.; semantic interpretation of, and 
deep structure, 402 ff., 409-410; types of, 
396, 411, 423, 425, 427, 442-444, 446- 
448, 451. See also Transformational entries 

Sequential processing: and auditory percep- 
tion, 33; vs. parallel processing, 355, 387; 
vs. serial processing, 34; and verbal proc- 
esses, 36, 112-113, 140, 276 ff., 322, 368. 
See also Imagery vs. verbal processes 

Sequential redundancy, 110, 112, 122 

Serial learning, 178; and imagery mnemonics, 
315, 332, 334, 337; item imagery-concrete- 
ness, frequency, and meaningfulness in, 
221-223; theoretical interpretations of, 
220-221, 279. See also Mediation instruc- 
tions 

Serial position effects, 215, 226 ff., 334, 452 
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Serial processing, 34-35, 139, 180 

Short-term memory, 92, 224-233, 291, 303- 
304, 316-317, 333, 386; acoustic ys. 
semantic factors in, 224-226, 230-232; 
item imagery, frequency, and meaningful- 
ness in, 226-229, 231; vs. long-term 
memory, 225-227; vs. perception, 91-92; 
sensory vs. symbolic modality in, 238-240. 
See also Natural language mediation 

Signal detection, 143-144, 192-193 

Similarity: acoustic, 123, 168, 171, 224 ff., 
232, 471, 472; conceptual, 211, 214, 219, 
287; formal, 170, 225, 286; measures of, 
286; semantic, 213, 225, 232, 286-287, 
291, 324 ff., 461; visual, 123, 168, 171, 193 

Spatial ability tests, 132, 490-492, 495 ff. 

Spatial organization, 114-115, 181, 242, 447; 
and associative symmetry, 276-285; and 
classical mnemonics, 159, 164. See also 
Imagery; Imagery mediation; Parallel 
processing 

Specificity-generality of words, 16, 78, 83, 
255 

Speech: hesitations in, 417-418, 449-450; 
implicit (inner), 15, 49, 127, 479; percep- 
tion, motor theory of, 15, 56, 114; produc- 
tion, 448-450 

Stimulus-response approaches to language, 
394-397, 405-407, 434, 470 

Symbolic habits: developmental analysis of, 
480, 484, 505-507, 516; factor analysis 
of, 495-497; and language, 516-517; in 
mental prodigies, 483-486. See also In- 
dividual difference entries 

Synesthesia, 474, 485 

Syntactical constraint, 423 

Synthesis, 88, 125, 127 


Tactual-form discrimination, 148-149, 513- 
514 

Thought, 3-6, 28-33, 166, 300-301, 393. See 
also Creativity; Imagery mediation; Verbal 
mediation 

Thresholds, perceptual, 93-99 

Transfer, 216, 264, 283, 336-337, 384-385; 
intermodal, 148-149, 514; mediated (see 
Mediation transfer paradigms) 

Transformational complexity: and sentence 
comprehension, 413-417; vs. structural 
complexity, in memory, 425-428; and 
verification time, 414-415 

Transformational decoding 
403 ff., 413-415 

Transformational generative grammar, 380, 
397-410, 465-466; evaluation of, 404-410, 


hypothesis, 


465-466; and knowledge of the world, 
408-409, 439, 466; as a nativistic approach 
to language, 404-407; psychological rele- 
vance of, 403 ff., 413-417; semantic theory 
in, 401-403, 407-410, 439, 466: vs. 
stimulus-response approaches, 396-397 

Transformational rules, 398, 400, 406, 409, 
415-416 

Transition error probability, 421 ff., 452 

Transition probability, 295 

Two-process theory, 50-72, 354, 532-533: 
and comprehension, 442-444; and knowl- 
edge of the world, 434, 437-438, 465-466; 
vs. linguistic and S-R approaches to lan- 
guage, 433-434, 438-440, 465-470; and 
perception, 129 ff. See also Imagery vs. 
verbal processes 


Unitization, 55, 122, 278-280; by imagery, 
331, 350; in language, 36, 212, 407, 418, 
419 ff. See also Chunking 


Values, personal, 499-501 

Verbal associative meaningfulness, 4, 45-48, 
77, 80-81; effects of (see specific tasks); 
vs. item frequency or familiarity, 82, 229, 
260; vs. item imagery-concreteness, 80-81, 
205-206, 219, 223, 256-259, 266; and 
verbal ability, 494-495, 505 

Verbal bias, in contemporary psychology, 2, 
3, 4, 40, 129, 159, 167, 209, 238, 310, 359, 
529, 531 

Verbal discrimination learning: frequency 
theory of, 196, 288-289; and item imagery 
and meaningfulness, 196, 288 

Verbal-loop hypothesis, 90, 129, 360 

Verbal mediation: associative priming of, 
316, 318; narrative chaining method of, 
314; and perceptual stability, 104; sen- 
tences as mediators in, 311 ff.; spontaneous 
use of, 362, 365. See also Imagery vs. 
verbal processes; Mediation entries; 
Natural language mediation 

Verbal production, 421; associative, gramma- 
tical, and semantic variables in, 417-419; 
imagery and concreteness in, 448-450, 486 

Visual processes (-ing), 33, 127, 131, 134, 
141; and imagery, 88-89, 135, 157-158, 
241 

von Restorff phenomenon, 194, 210, 286 


Word association, 47, 320, 323, 417, 499, 
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